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The illustration shows the intermediate and finishing stands for a 28-in. 
Plate, Bloom, Rail and Structural Mill Plant, recently completed. 


‘“Davy-United”’ Mills for. both ferrous and non-ferrous 
products are designed to meet the requirements of 
modern production. They embody important improve- 
ments in construction and are substantially built to ensure 


accurate rolling and minimum maintenance. 


DAVY ano UNITED ENGINEERING COMPANY LIMITED - SHEFFIELD 
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DEVELOPMENTS IN 
CONCRETE-CONSTRUCTION 
METHODS. 

By Rott Hammonp, A.C.G.I1., Assoc.M.Inst.C.E. 


At the beginning of the war there was a plentiful 
supply of steel and timber for building work and the 
demand for speedy construction of many different 
types of buildings was readily satisfied. It was not 
until comparatively recent times, therefore, that 
yarious specialised forms of concrete construction 
were extensively utilised. It is not suggested that 
they were in any way neglected, but development 
was retarded owing to the abundance of alterna- 
tive materials. The various reviewed in 
this article owe their origin to a number of different 
causes, not the least of which has been the basic 
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composite high-density and low-density vibrated 
concrete ; this results in the formation of a hollow 
wall with a 3-in. cavity. Such construction 
claimed to have a high thermal insulation value and 
to resist condensation and sweating. The composite 
internal slabs obviate the need for plaster board or 
similar lining. In addition, such slabs are far more 
resistant to handling stresses than the latter, a factor 
of obvious importance where speed of erection is 
required. An important feature is the simple type 
of fixing employed, which is illustrated in Fig. 3. 
The reinforcing bars project from the slabs and posts 
in loop form and are connected by wedges. It is 
claimed that this attachment is more readily 
obtainable than bolts, can be fixed together by 
unskilled labour, and does not require accurate 
registration of holes ; breakage risk is also reduced 
to a minimum. 


is 


= 








es 
(7716.4) 





| 
| 


























Fie. 4. 


desire to produce concrete of high strength and 
thus reduce the use of reinforcement as much as 
possible. This has been achieved mainly by using 
vibrated concrete; and in one case pre-stressed 
reinforcement has been successfully adopted. The 
author believes that there may be many future 
applications for this type of concrete, which is at 
present being used for such widely divergent pur- 
poses as bomb-cases and concrete ships. In this 
review the author has concentrated on some of the 
leading types of construction adaptable to the rapid 
building of camps and for similar work the need for 
which has become increasingly urgent. 

As a first example, the K.D. type of construction 
for sectional concrete hutting may be dealt with. 
Its main features are illustrated in Figs. 1 and 2, on 
this page. 
Builders’ Company, Ltd., 3, Bloomsbury Place, 
London, W.C.1. The external wall slabs are of high- 
density vibrated concrete, the internal slabs being of 


The system is handled by The Ashford | 


Hut Constructed on K.D. System. 


The reinforced-concrete roof truss, shown in Fig. 5, 
on page 482, is an integral part of the K.D. system. 
It makes use of a combination of concrete struts and 
light steel tie bars. The roof slabs are of composite 
concrete, similar to that employed internally, and 
are covered with Bitumastic sheeting. Welded 
construction has been neatly adapted to the tie bar 
connections, both at the ridge and at the junction 
of the concrete struts. The struts nest into a cast- 
iron shoe, to the sides of which the steel tie bars are 
welded, shown at The arrangement gives 
rigidity at the panel point. There are three 
alternative methods of forming the ridge connection ; 
they are shown at b, cand din Fig. 5. With method 
b, the tie rod is cranked at its upper end and secured 
to the heac plate by a nut; with c, a welded clip 
is provided on the head plate, so that a straight tie 
rod may be used ; with the third method d, the head 
plates form a channel for the ridge member and the 
inclined rod passes over a notch in the rafter and is 


as a. 
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continuous. Similar modifications may be adapted 
for the fixing at the eaves. An external view of a 
hut constructed on this system is given in Fig 4, 
on this page. 

The problem of joining together pre-cast concrete 
units has always been a difficult one and this circum- 
stance adds interest to the roof truss shown in Fig. 6, 
on page 482. This illustrates the Russell system, of 
Mr. A. G. Russell, Lloyd’s Bank Chambers, Leicester, 

which consists essentially of the simple application of 

steel gusset plates and bolts. Holes for the latter 
;are formed of steel tubes set accurately in the 
concrete during mariufacture. The pre-cast mem- 
bers, whether in tension or compression, do not 
actually come into contact one with another; each 
member is manufactured with 4 in. tolerance, thus 
ensuring a gap of } in. between adjacent members at 
a joint. 


An illustration of the gusset-plate connection 
is given in Fig. 7. It is formed with an upper 
lug which is bent over at right angles to form a seat 
for the reinforced-concrete putlin, which is secured 
by a through bolt, as shown in the figure. At the 
eaves, the concrete members are bolted to a 3-in. 
by 3-in. angle built into the side walls. When 
forming the concrete units, the internal reinforcing 
bars are bent round the steel tubes which line the 
| bolt holes. The 19-ft. span truss shown in Fig. 6 
| was designed on the basis of a tensile stress in the 
| steel of 18,000 lb. per square inch, and a compressive 
| stress of 850 Ib. per square inch in the concrete. A 
| uniform cross section, 3 in. square, is used for the 
| precast units, heavy steel moulds made to jigs being 
| employed to ensure accurate manufacture. Vibrated 
| concrete of 1 : 1} : 2} mix has given the best results 
| under test ; all moulds are removed after 12 hours. 
| From the transport point of view it is interesting to 
| note that sufficient units for 30 trusses of the type 
| illustrated can be carried in a 10-ton lorry. Photo- 
| graphs of two actual examples of Russell trusses 
are reproduced in Figs. 8 and 9, on pages 482 and 
| 483. 
| Reference has been made already to the use of 
| pre-stressed steel reinforcement for pre-cast units 
of vibrated concrete. This principle is embodied 
in the method devised by Messrs. Orlit, Limited, 
Colnbrook. The walls are built up of pre-cast con- 
crete planks in which pre-stressed reinforcement is 
|}embedded. These are laid in neat cement, or 
lime mortar. The general feature of the arrange- 
| ment will be clear from Figs. 10 and 11, on page 483. 
Details showing the method of fixing the planks 
are given in Figs. 12 and 13, on the same page. The 
| stanchions are formed with side grooves into which 
| the planks are dropped, an end bedding of cement 
or mortar being provided, as shown in Fig. 12. The 
| planks are secured by wedges tapped into grooves 
|on their inner faces ; this is illustrated in Fig. 13. 
|The stanchions are erected by forming a concret# 
foot at the bottom of a hole excavated in the 
|ground. On this a mould box is placed and the 
hole filled round it with concrete to ground level. 
The removal of the mould box leaves a concrete 
| socket into which the stanchion is inserted. This 
| is then temporarily located in position by wooden 
wedges, while the concrete footing is run round it. 
Another interesting feature of the system is the 
|extension of the main roof beam at each end to 
| form brackets for carrying the guttering, as shown 
|in Fig. 11. There are three standard types of 
| building available with this system: a grid con- 
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struction with flat or monitor roof, each bay being 
of 12 ft. ; a 19-ft. clear span building in 6-ft. units for 
army hutting; and a light factory construction with 
low pitched roof. 

A novel method of building concrete huts is due 
to Messrs. Holland and Hannen and Cubitts 
Limited, working in conjunction with their chief 
engineer, Mr. F. Snow, M.Inst.C.E. In this case 
the huts are made 225 ft. long, full scope thus being 
provided for the use of travelling shuttering, a 
central mixing plant, and a concrete pump. The 
increased length also eliminates three-quarters 
of the end walls required by 60-ft. huts to accom- 
modate the same number of men. The construc- 
tional method employed embodies steel roof centring 
and wall shuttering carried on two steel 
frames ; jacks are provided between the upper and 
lower frames. Shuttering for the inside face of the 
wall is carried from the top of the frame, that 
for the outer face being fixed by bolts to the inner 
shuttering. The shuttering unit, which is 60 ft. long 
by 18 ft. 6 in. wide, is erected at the hut farthest 
from the mixing and pumping plant. When con- 
crete has been poured in this section the outer wall 
shuttering is removed by taking out the bolts, the 
inner wall shuttering being eased away by removing 
a strut at the bottom and allowing it to fall a few 
inches on a hinge at the top. Upper parts of frame 
and roof centring are then lowered by means of the 
jacks, the frame being pulled along on its wheels 
ready for concreting the next section. 


steel 


(To be continued.) 








LIGHT ALLOYS IN DESIGN. 
By E. W. Tuomas, Pa.D., A.M.Inst.C.E. 


AN important development in engineering design 
is the search for materials having an improved 
strength-weight ratio; that is, ratio of proof stress 
to specific gravity. An increase in the permissible 
working stress in the material results in the employ 
ment of thinner sections, and a consequent reduction 
in rigidity. Under certain conditions this may lead 
to instability in the designed members. By con- 
trast, early designs regarded struts as rigid mem- 
bers of robust proportions and fashioned to resist 
direct crushing. With the advent of mild steel 
and the standardisation of structural sections the 
metal was distributed with a view to maximum 
flexural rigidity. Now, with the advent of high- 
strength alloys resulting in thinner sections, the 
metal has to be distributed to give torsional, as 
well as flexural, rigidity. The need for the con 
sideration of torsional rigidity, in addition to 
flexural rigidity, can be simply demonstrated by a 
long and narrow strip of metal supported at the 
ends, under axial end load. The strip will deform 
in a typical Euler curve, the bending being resisted 
by the flexural rigidity of the cross section. If 
this long strip is also wide and under the same 
loading conditions, the long edges will tend to 
wrinkle or twist. This tendency to twist will be 
resisted by the torsional rigidity of the section. 

Flexural instability has been long recognised, 
and the limiting conditions for the incidence of 
instability may be determined from Euler’s formula. 
The derivation of an expression for the incidence of 
torsional instability is given in the issue of Enern- 
EERING for October 31. page 342, ante, 
Professor Timoshenko’s methods for thin plates ; 
this expression is given below. Use of this for- 
mula will enable the limiting conditions to be estab- 
lished beyond which instability may be expected. 
Generally this form of instability will result in a 
specimen under axial load failing suddenly by 
twisting of the section. It is, however, possible to 
produce actual torsional instability, with no per- 
manent set, and with subsequent recovery on 
removal of the load. Reloading will reproduce the 
instability at the same maximum load, with sub- 
sequent recovery on load removal. This pheno- 
menon has been produced by using extruded high- | 
strength aluminium alloy, 0-1 per cent. proof 
stress 24-8 tons per square inch, ultimate strength 
29-4 tons per square inch, elongation 8-75 per cent. 
on 2 in., and using a ratio of breadth to thickness of 
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CONCRETE-CONSTRUCTION METHODS. 
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Fic. 8. Russet, System 
outstanding leg greater than that given by the 
following expression : 

E x? (? , 
pP Ne 
12 L? 6? 


in which p is the critical crippling stress; E the 
modulus of elasticity ; N the modulus of rigidity ; 
t the thickness of an outstanding leg of the angle, 
Tee, channel or other section used ; b the breadth 
of the outstanding leg, and L the actual length. 











or Roor CONSTRUCTION. 


Applying this formula to the aluminium alloys, 
using average values of the modulus of elasticity 
as 4,650 tons per square inch and the modulus 
of rigidity as 1,780 tons per square inch, the critical 
crippling stress at which instability can be ex- 
pected is given by : 


i t* , 
p = 3820 1780 5, tons per square inch. 
2 


L? 


The limiting critical stress may be taken as the 
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proof stress for any particular alloy, and to enable 
comparison to be made, the value of the ratio of 
length to thickness will be taken as 100. Thus 
for extruded material of proof stress 26 tons to 28 
tons per square inch, the limiting value of breadth 
to thickness is approximately 8 ; for a proof stress 
of 18 tons to 19 tons per square inch, the limiting 
value becomes 10 ; and for a proof stress of 13 tons 
to 15 tons per square inch, becomes 12. It is thus 
apparent that care should be exercised in propor- | 
tioning sections when using the super-strength | 
alloys. 
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Fic. 10. Hur Construction; Messrs. Orit, Limirep. 
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Orit System, SHOWING METHOD OF CARRYING GUTTERING. 
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WASTE-PAPER SALVAGE. 
As was expected by the organisers of the national 
| waste-paper collection, many firms are discovering 
with some surprise how many tons of virtually 
useless records have been hoarded on their premises. 
| We have warned the possessors of such documents 
| on several occasions to be careful to see that records 
|of genuine historical value are uot thoughtlessly 
For extruded sections of 0-1 per cent. proof stress | condemned as waste ; but we have pointed out also, 
of 9 tons to 12 tons per square inch, the limiting | as did the chairman of the British Records Associa- 
value of, breadth to thickness is from 12 to 10;| tion at their recent annual meeting, that the more 
and for sheet material of 0-1 per cent. proof stress | thorough the search for papers of value the greater 
7 tons to 8 tons per square inch the limiting value is | is likely to be the amount that will be found not 
13. | to justify further preservation. As an example of 
In conclusion, the basic expression for crippling what may be accomplished by a large undertaking, 
stress can be applied to any light alloy the physical the result of a special search at the Derby offices 
properties of which are known. Generally it may be | of the London Midland and Scottish Railway is of 
stated that, apart from direct crushing, the sections | interest. The 50 tons of waste paper yielded by 
of low-strength material when overloaded will fail| the exploration of storage vaults and cupboards 
through lack of flexural’ rigidity; with higher- | included registers of drivers and firemen dating as 
strength materials, through lack of torsional rigidity ; | far back as 1881, tissue copying books back to 
while a high-strength resilient material may show | 1858, piles of hand-written minutes of long-forgotten 
actual torsional instability under critical load. meetings, and records of blizzards and gales for the 
past 60 years. As good-quality paper, such as 
most of this accumulation would be, is now fetching 
from 5l. to 61. a ton as waste, the present is a 


Still lighter alloys are the magnesium-rich alloys, 
such as Elektron magnesium. For this material | 
the modulus of elasticity may be taken as 2,900 tons 
per square inch and the modulus of rigidity as 
1,190 tons per square inch. The corresponding 
expression for crippling stress is : 

2 


e t , 
p = 2400 LB + 1190 jg tons per square inch 
4 , 








INSTITUTION OF AUTOMOBILE ENGINEERS.—As no 
list of members of the Institution of Automobile Engineers 


: particularly favourable opportunity to make obso- 
has been published since 1938, the Council has decided | y ‘ 
to compile a new list in an abbreviated form, suitable | 


lete records of this kind pay for their storage. If 
for war-time requirements. The list, which is now in the | — difficulty is experienced in getting into touch 
press, will contain the names and addresses of individual | With a waste-paper merchant, application may be 
members only and not those of affiliated firms. The | made to the Waste-Paper Recovery Association, 
topographical section will also be omitted. 154, Fleet-street, London, E.C.4. 
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ROOFS OF BASIC OPEN-HEARTH 
FURNACES. 


Amon@ the contributions submitted at the annual 
autumn meeting of the Iron and Steel Institute, on 
November 25, was a report by the Open-Hearth 
Refractories Joint Panel which was formed in 1937 
to work under the egis of both the Iron and Steel 
Industrial Research Council and the Council of the 
British Refractories Research Association. The terms 
of reference of the panel were broadly defined as 
research into the properties of refractory materials and 
their behaviour when used in steel furnaces. As stated 
on page 455, ante, the report, which was entitled “ A 
Co-operative Investigation of the Factors Influencing 
the Durability of the Roofs of Basic Open-Hearth 
Furnaces,”” was in reality a series of papers on this 
subject. In a foreword to the report, Dr. T. Swinden 
and Mr. A. T. Green, respectively chairman and secre- 
tary of the panel, state that, after discussion, it was 
decided to direct the attention of investigators first to 
the roof, as being the most vulnerable part of an open- 
hearth furnace, in that interim repairs are difficult. 
The life of the roof therefore controls the length of the 
campaign in no small measure. In order to make 
the investigation envisaged as complete as possible 
it was decided to follow the manufacture of the roof 
in detail before commencing to record the furnace 
conditions and their effect. Thus the observations 
commenced with the raw materials from which the 
silica roof was made, and ended with laboratory work 
on samples taken from the roof at the close of the 
campaign. 

Section I of the report is entitled “The Manu- 
facture of the Roof Bricks and their Properties before 
Use ” and is by Mr. T. R. Lynam, Dr. J. H. Chesters, 
and Mr. T. W. Howie. These authors state that the 
principal raw materials employed comprised 80 per 
cent. of Bwichgwyn quartzite and 20 per cent. of 
broken, but unused, silica brick. After passing through 
a jaw crusher and dry-grinding in a mill, the material 
was transferred to a mixer in which the addition of 
slurry, consisting of lime, sulphite lye and mineraliser, 
was made. The bricks, measuring mostly 12 in. by 
6 in. by 3 in, to 2§ in., were moulded using pneumatic 
rammers and were dried in a tunnel drier until their 
moisture content fell below 0-2 per cent. The dry 
bricks were then set in a round down-draught type of 
kiln and given the normal firing treatment. Tests of re- 
fractoriness carried out on three bricks gave the results : 
1,710 deg., 1,720 deg., and 1,720 deg. C. Tests for 
refractoriness-under-load were also carried out. In 
two rising-temperature tests, using a load of 50 lb. 
per square inch, the test pieces failed by shear at 
1,680 deg. and 1,695 deg. C., respectively. A main- 
tained-load test (25 lb. per square inch) at a constant 
temperature of 1,600 deg. C., resulted in an expansion of 
0-25 per cent. in one hour; in a second test at the 
same temperature but under double the load (50 Ib. per 
square inch) a subsidence of 0-5 per cent. occurred. 
These figures, it is pointed out, are of interest in 
showing the suppression of the permanent expansion 
when the material is subjected to a high load, and 
suggest that little, if any, permanent expansion would 
occur in the roof loaded by its own weight. Other 
tests showed that the porosity of the bricks varied 
from 23 per cent. to 27 per cent., the bulk density 
from 1-72 grammes to 1-81 grammes per millilitre, the 
specific gravity from 2-31 to 2-36, and the permea- 
bility from 0-14 to 0-18. The cold crushing strength 
was determined using a specimen, 6 in. by 3 in. by 3 in. 
cut from one end of a roof block. The test piece was 
crushed on end and failed at 2,520 lb. per sq. in., which 
is considered an average figure for a silica product. 

The second section of the report deals with the 
furnace and pyrometer installation. The authors, 
Messrs. J. E. Doyle, W. J. Collins and J. E. Pluck, state 
that the furnace selected was an 80-ton fixed basic 
open-hearth unit of normal construction. The length 
between the blocks was 34 ft. 6 in., and the internal 
width 14 ft. The area of the gas port was 2-6 sq. ft., 
and its inclination 1 in 4. The single overhead air 
port was 10 ft. wide by 1 ft. 10 in. high, and its area 
18} sq. ft. The sole of the air port was inclined at 
1 in 4 and its roof at lin 2. The back and front walls 
were vertical and, with the exception of the silica door 
arches and upper jambs, were built of chrome-mag- 
nesite bricks. The main roof, which reached from 
block to block and covered the full width of the furnace, 
was 34 ft. 6 in. long and 17 ft wide. The roof arch 
was built with a rise of 1} in. per foot span ; it was not 
level from end to end, but had a rise of 17 in. from the 
ends to the middle. The height of the middle of the 
crown, above sill level, was 6 ft. 94 in., while at the 
ends of the furnace the height was only 5 ft. 4} in. 
During the campaign the temperature at various points 
on the inner surface of the furnace roof, and inside 
the roof brickwork, was measured by three platinum- 
platinum-13 per cent. rhodium and three Hoskin’s | 
alloy (Chromel-Alumel) thermocouples connected to a 
six-point pyrometer for continuous recording. 
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Section III of the report deals with the furnace | 


|campaign. The author, Mr. A. E. Dodd, states that 
| the furnace was given a preliminary warming up by 
means of gas flares through each of the three doors ; 
‘after about 65 hours the exposed surfaces of the roof 
had attained a temperature of 600 deg. C. Until 
a few minutes before the furnace was “ gassed,” the 
stack damper had remained down. The effect of 
raising this damper just before gassing was remarkable ; 
|the temperature of the face of the roof fell from 
600 deg. to 350 deg. C. within about 10 minutes. This 
violent drop in temperature on opening the stack 
damper has been observed elsewhere, and calls for a 
modification in practice. Considerable improvement 
has been achieved since the work described in the 
report was carried out, by building a fire at the base 
of the stack and subsequently opening the damper 
| gradually and as late as possible. A further observa- 
tion made during the initial warming-up period was 
that the roof at the ends of the furnace was 100 deg. C. 
colder than at the centre; this difference might be 
eliminated by adjusting the flares and the furnace doors. 
On gassing, the temperature of the inner surface of the 
roof rose to 1,000 deg. C. within a few minutes ; 
the rate of heating then rapidly decreased, and the 
roof reached 1400 deg. C. some 12 hours after gassing. 
The temperature distribution in the roof bricks 
during a week-end shut-down in the course of the) 
campaign has certain features of interest. On taking 
the gas out of the furnace, the temperature of the inner 
face of the roof fell so rapidly that within a few minutes 
it was cooler than the centre of the brick. Normally, 
however, the hot-face temperature never falls below 
500 deg. to 600 deg. C. During a more lengthy shut- 
down, the temperature of the inner face was 315 deg. C. 
after five days. This is still above the critical spalling 
range for the cristobalite zone at the face of the brick- 
work, but on opening the stack damper prior to gassing, 
the temperature fell to 180 deg. C. This observation 
emphasises the extreme importance of stack-damper 
adjustment when the furnace is off gas. Spalling, 
however, was not observed on any occasion. The 
most rapid heating up, after a repair to the bottom 
involved gassing the furnace after only six hours’ 


in which are 
| both the raw material and the used bricks, and in 
Section VI, by Mr. W. Hugill, which deals with the 


microstructure of the used roof bricks. Th zonal 
appearance of the roof bricks at the end of the ca y 
paign was normal, but the analysis showed that the 
iron oxide content of the cristobalite zone was a little 
| higher than that of the tridymite zone, while the lime 
had concentrated nearer to the hot face than the pale. 
yellow zone usually assigned to it. This zone was 


| almost impermeable, owing to a narrow band of 
| calcareous glass ; its refractoriness was 1,640 deg. ( 
when powdered and rebonded. Several samples had 
cracked laterally in the region of this glassy band. 
| This glass, detected by microscopical and confirmed by 
X-ray studies, appears to be a eutectic of mellorite 
(a complex lime/ferric-oxide silicate) and excess 
silica. The eutectic melts at a low temperature (about 
1,160 deg. C.) and is therefore a factor of considera}le 
importance in the life of the roof. Furnace gases ¢) 
pass through the brick, and analysis has shown 4 
concentration of sulphur compounds at the cooler end 
of the roof bricks ; interaction between the sulphurous 
gases and the iron oxide present in the brick may 
give rise to several pink, red or purple zones. Dur 

a period of close observation, when a charge was 
“foaming” badly, it was found that the surface 
temperature of the roof reached 1,760 deg. C. for a few 
minutes and the bricks “ dripped "’ in the intense heat 
The temperature record and observations during this 
stage confirm the widely-held view that consideral|: 
damage may be caused to the refractories by th. 
intense temperature associated with foaming 








THE PURIFICATION OF SEWAGE 
AND FRADE EFFLUENTS. 


AT a joint meeting of the Institution of Chemica! 
Engineers and the Chemical Engineering Group of th. 
Society of Chemical Industry, which was held in 
London on Tuesday, December 9, Dr. A. Parker, 
Acting Director of Water Pollution Research of the 
Department of Scientific and Industrial Research, 


set out the results of X-ray studies of 


preliminary warming. On this occasion a _ crack 
opened along the apex of the roof, owing to the sudden 
lifting of the arch; hence rapid heating may lead to 
reduced roof life, even when no spalling is apparent. 
On tapping and recharging the furnace, the tempera- 
ture of the inner surface of the roof was very rapidly 
reduced by from 300 deg. to 400 deg. C. This severe 
temperature drop affects the front } in. of the brick- 
work, but 3 in. behind it there is a time lag of about 
30 minutes. Temperature fluctuations amounting to 
200 deg. C. also occurred throughout the charging 
period ; these followed the individual charging opera- 
tions in a quantitative manner. It would appear 
probable that these severe temperature fluctuations, c _ 
which must reduce the rate of output in addition to | "rt passed through screens and tanks in order to 
introducing stresses in the furnace structure, could be Temove most of the solid matter. The settled liquid 
somewhat levelled out by adjusting the sequence and | * then passed through a percolating filter, over which 
spacing of the charging operations. In addition to the liquid is distributed by means of stationary jets or 
the violent changes in the roof temperature on tapping | ™OV'Ng sprinklers. Usually _percolating filters -_ 
and charging, fluctuations of about 50 deg. C. occurred filled to a depth of between 4 ft. and 7 ft. with clinker, 
on each reversal of the gas and air during a heat. coke, or other bard material graded in pieces of a 
Since the thermocouple } in. from the working face diameter of lin. to2in. As the liquid flows through 
also recorded a corresponding, though smaller, drop in the filter some of the organic matter is separated as 
temperature on reversing, namely, 20 deg. C., it is| particles of solid matter and some is oxidised by the 
concluded that the inner surface of the roof does actually | ir, through the agency of bacteria and other organisms, 
cool slightly during the few seconds while the gas is | With resultant production of carbon dioxide, _water, 
out of the furnace. As the campaign progressed, the | and other substances. The liquid from the filter is 
temperature within the body of the roof increased at then passed through tanks im which solid matter is 
a fairly regular rate, owing to wear of the brickwork, | deposited and the purified liquid is discharged. With 
and, possibly, to an increase in its thermal conductivity. , #verage domestic sewage in this country the rate at 
Towards the end of the campaign, which lasted 194 | which the liquid can be treated in percolating filters 
weeks, the furnace became slightly out of balance, by the usual process is ordinarily about 70 gallons per 
the roof temperature being from 20 deg. to 30 deg. C. | day for each cubic yard of filtering medium. 
higher, when the gas was entering from the east end Some years ago the Water Pollution Research Board 
than when it was entering from the west end of the were faced with the problem of devising a satisfactory 
furnace. During the first two months, the centre of | method of purifying the waste washing waters from 
the roof was hotter than either the tapping or the | milk collecting and distributing depots and also from 
charging side. ing the third month there was a' the manufacture of cheese, butter, and other milk 


During _m 
sudden increase in temperature at the tapping side products. Among the methods tried for purifying 
ters was that of treatment by single 


and this was associated with a period of rapid wear | these waste wat tmer 
along the back of the roof and was attributed to wear | filtration according to the process ordinarily employed 
of the rts followed by poor flame control. As a} for domestic sewage. Satisfactory purification was 
result of an investigation of the dust in the atmosphere | obtained for a time but the quantity of solid matter, 
of the furnace, Dr. J. H. Chesters and Mr. W. Hugill| including growths of fungi and other organisms, which 
state that the amount of the dust was about five times | formed in the top layers of the material soon clogged 
as great during the charging period as during melting | the filter. From experiments in the iaboratories of the 
and refining. The dust during charging consisted | Birmingham Tame and Rea District Drainage Board 
largely of lime, but, during melting, iron oxide pre-| it was discovered that excessive quantities of solid 
ponderated. matter, which had accumulated in these top layers 
Before dismantling and after the furnace had cooled, | from the milk effluents, could be removed and the filter 
the roof was still intact and was examined, and photo- | again brought into a satisfactory condition if the filter 
graphed. Certain bricks were selected and removed, | were treated for a week or two with purified effluent 
and an account of the examination of these is given in | from another filter. 
Section IV of the report, which is by Dr. J. H. Chesters| This observation led to laboratory experiments 
and Messrs. B. W. Methley, T. R. Lynam, T. W. Howie | in which the milk effluents were passed first through 
and A. E. Dodd. Further data regarding the used| one percolating filter and then through another. After 


described a new process of treatment of sewage and 
certain trade effluents, the process having been dev: 
loped as a result of experiments in the laboratory 
and on a very large scale by the Water Pollution 
Research Board over several years. The process, 
which is known as “ alternating double filtration,” is « 
new method of operation of percolating filters to bring 
about biological purification of sewage and track 
effluents and thus to reduce their polluting effect on 
any river or stream into which the liquids may lx 
discharged. 

In the usual method of treatment of sewage by 
percolating filters at sewage disposal works, the sewage 


| bricks are contained in Section V, by Dr. A. H. Jay, | the filters had been in operation for about two weeks, 





D 


the 0 
two ¥ 
from 

The ¢ 
jnterv 
tory ‘ 
altern 
cause 
of sol 
exper 
at a. 
Unite 
opera 
years 


perio 


30 go 
long 
expel 
erect 
coun 
oper: 
In 
of al 
satis! 
that 
for ¢ 
twice 
treat 
ot 8u 
out € 
alter 
dom 
cont 
were 
Rese 
for t 
Drai 
equi 
labo 
Tl 
mor 
beer 
and 
ing 
sam 
the 
purl 
grea 
whi 
Thi: 
perc 
dou 
the 
tan! 
prin 
secc 
sett 
ove 
stru 
wor 
cha 
pun 
in 
sav 
cha 
tree 
one 
. 
em) 
ing 
tim 
tha 
hig 
few 
det 
cor 
mo 


qu 


th 











aaa 


bes 





DEC. 19, 1941. 
the milk effluents were supplied during the next 
two weeks to the second filter and the treated liquid 
from this filter was passed through the first filter. 
The order of the two filters in series was changed at 
intervals throughout the experiment. The labora- 
tory experiments showed that by this new process of 
alternating double filtration the difficulties previously 
caused in single filtration by excessive accumulation 
of solid matter were avoided. On the basis of these 
experiments a large experimental plant was installed 
at a cheese factory, where facilities were provided by 
United Dairies, Limited. This experimental plant was 
operated under various conditions for a period of three 
years, without any serious difficulty. Throughout this 
period final effluents of excellent quality were obtained ; 
so good, indeed, that trout were able to live in them for 
long periods without harm. While these large-scale 
experiments were in progress full-size plants were 
erected at several milk depots and factories in this 
country and these plants have been in satisfactory 
operation for several years. 

In addition to the observation that this new process 
of alternating double filtration purified milk effluents 
satisfactorily and without difficulty, it was discovered 
that the quantity of polluting organic matter removed 
for each cubic yard of filtering medium was about 
twice as much as the organic matter removed in the 
treatment of domestic sewage by the normal process 
of single filtration. It was decided, therefore, to carry 
out experiments on a large scale, on the same process of 
ilternating double filtration, in the treatment of 
domestic sewage. Four large percolating filters, each 
containing about 2,300 cub. yards of filtering medium, 
were placed at the disposal of the Water Pollution 
Research Board, by the Birmingham Drainage Board, 
for the purpose of the experiments. In addition, the 
Drainage Board provided the whole of the necessary 
equipment and erected a chemical and 
laboratory specially for the work. 

These experiments have now been in progress for 
more than three years. One of the large filters has 
been operated by the normal process of single filtration 








and two have been operated by the process of alternat- 
ing double filtration, all using sewage liquor from the 
same source. It has been definitely established that 
the quantity of sewage liquor which can be efficiently 
purified by alternating double filtration is twice as 
great per cubic yard of filtering medium as that 
which can be efficiently purified by single filtration. 
This result indicates how the capacity of existing 
percolating filters at sewage disposal works can be 
doubled. In changing over from the old process to 
the new process, it is necessary to install additional 
tanks to remove solid matter from the effluent of the 
primary filter before this liquor is supplied to the 
secondary filter and to install pumps to transfer the 
settled liquid from one filter to the other. The net 
overall saving in capital cost and in materials of con- 
struction, however, is considerable and, with sewage 
works of medium or large size, the saving in capital 
charges is much greater than the additional cost of 
pumping. The new process has been already applied 
in several sewage treatment plants with appreciable 
savings in cost and in materials of construction. The 
change in the order of the two filters in series in the 
treatment of sewage is usually made at intervals of 
one week. 

At the present time the two large experimental filters 
employed for the treatment of sewage liquor by alternat- 
ing double filtration are efficiently treating about three 
times the quantity of sewage per cubic yard of medium 
than can be treated by single filtration. This very 
high rate of treatment has only been in operation for a 
few months and further experience is required to 
determine definitely whether it can be maintained 
continuously, particularly during the cold winter 
months when biological activity is lower than during 
warm summer months. At the present time many 
sewage disposal works are overloaded, but the con- 
sideration of extensions has to be held over until after 
the war. There seems to be little doubt that the new 
process can be usefully applied in the future to increase 
the capacity of existing works without incurring so 
large an expenditure as would have been necessary 
with the normal process of single filtration. 











THE CopPeR MINE AT FALUN, SWEDEN.—The 300th 
anniversary of the granting of a charter to Falun, the 
Swedish town known for its old copper mine, was cele- 
brated on November 1. The mine, however, dates back 
to the Eleventh Century, and its proprietors, the Stora 
Kapparbergs Aktiebolag is one of the world’s oldest 
industrial companies, having been founded in the early 
part of the Thirteenth Century. In the Sixteenth and 


Seventeenth Centuries the mine was celebrated through- 
out the world for its production of copper and was then 
one of Sweden’s greatest economic resources. Considerable 
quantities of gold, silver, zinc and lead were extracted. 
The rich copper deposits have now been worked out and 
the output of the mine consists mainly of pyrite ores. 
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“CENTER SCOPE’' TOOL- 
POSITIONING DEVICE. 


| In machine operations such as drilling, reaming 
| or boring in a lathe and in others in which a high degree 
| of precision in the location of the resulting hole is re- 
| quired, it is often difficult to set the work so that the 
| centre of the hole as marked off coincides exactly with 
| the axis of the tool. The device shown in the accom- 
panying figure and known as the Center Scope is used 
| to verify coincidence, or if the work is net correctly 
| located the Center Scope enables it to be accurately 
set. The device is manufactured by Messrs. Center 
| Scope Instrument Company, Los Angeles, California, 
| U.S.A., and is distributed in Great Britain by Messrs. 
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Machine Shop Equipment, Limited, Allington House, | 


| 136-142, Victoria-street, London, 8.W.1. It is made 
|in several slightly different forms of which the basic 
viz., the Variable Center Scope. The principle, 
however, is the same in all the forms and is that 
of inserting what is virtually a miscroscope in the 
chuck in which the tool will be subsequently held 
and setting the work so that the centre mark for 
the hole lies between certain cross lines appearing 


in the field. The eyepiece is inclined away from | 


the axis so that access can be readily made to it, 
the result being that the centre mark is viewed as 

















it would appear if it were possible to look through 
the machine spindle along the line of the axis. It 
is claimed that it is possible for a practised operator 
to centre the work with an error of only 0-00005 in. ; 
while a man not familiar with the instrument can 
perform the same operation at once with an error of 
less than 0-0001 in. 

The general appearance of the instrument is evident 
from the figure. The body is about 5} in. long and 
projecting from it at the top is a non-rotating hardened 
and ground shank ¢ in. in diameter and 1} in. long, by 
which the instrument is held in the spindle chuck. 
Normally, the shank is cylindrical, but various tapers 
are obtainable. The magnification provided is x 40 
and a wide field is presented. Two parallel lines in | 
the eyepiece, which appear in the field, are spaced 
to suit general shop practice. Focusing is effected by | 
running the nose of the instrument to approximately | 
} in. from the work and sharp definition is obtained by | 
the use of the spindle fine feed gear. The work centre | 

| is generally indicated by lines at right angles scribed | 
on the work and the first operation is to set the work by 
| means of the longitudinal table traverse so that one | 
of the lines lies centrally between the field guide lines. 
It will be appreciated, however, that this does not 
necessarily mean that the axis actually lies somewhere 
along the central line since the spindle may not be true, 
a condition which would cause the point of the tool to 
| describe a small circle, or, in shop language, to 
|‘* wobble.”” To check this the instrument, after the | 
| first setting operation, must be turned by hand on its 
| axis through 180 deg. and another view taken. If this 
| shows the centre line still lying centrally between the 
guide lines then the spindle is “‘ true,” but if there be 
some spindle misalignment the centre line will appear 





pattern is that illustrated in the accompanying figure, | 


| take effect on January 1, 1942. 


| to lie outside the guide lines on one side of them or the 
other. 

| The knurled screw seen on the side of the body 
| opposite the eyepiece tube and is provided for adjusting 
the optical system, is then turned, an operation which 
| will cause the image of the centre line to move towards 
the guide lines. The turning movement should be 
| continued, in the appropriate direction to close up the 
| centre line and the guide lines, until the centre line has 
| been moved inwards by half the original displacement. 
| The instrument is then turned back through 180 deg. 
| and the first operation is repeated, viz., the setting of 
| the work so that the centre line is central in the guide 
| lines. A further rotation to the second position should 
| show the centre line central in this position also but 
| some further adjustment may be necessary, and not 
until the centre line is central in both positions of the 
| instrument can the location of the centre point along 
the centre line be proceeded with. It will be realised 
that adjustment is only necessary when the spindle is 
| out of truth. If the centre line lies exactly between 
the guide lines in both positions in the first instance no 
adjustment is needed. The locating of the centre point 
along the centre line is effected by turning the instru- 
ment through 90 deg. and, by means of the cross- 
| traverse of the slide, bringing the second centre line 
central between the guide lines. The work is then 
centred with the spindle axis within the limits of 
accuracy stated above. No adjustment is needed for 
this second setting as any misalignnient will have been 
corrected in the first setting. 

The variable Center Scope, when used for the precise 
| centring of work clamped to a lathe faceplate or held 
| in a jaw chuck, is mounted on the tailstock, when that 
| will take a chuck, focusing being effected by traversing 

the tailstock up to the work. The operating proce- 
| dure is substantially the same as that described above, 
except that the work is rotated in this case to give the 
180 deg. and 90 deg. readings. Any misalignment of the 
tailstock with the headstock spindle is not material, as 
the adjusting device can be used. In connection with 
rotating movement, it may be noted that one pat- 
tern of the Center Scope has a shank which is free 
to revolve in the body of the instrument. There are 
| two pairs of guide lines in this instrument, arranged at 
right angles, the small square formed by the inter- 
section of the four lines indicating the centre of the 
spindle. The instrument is used with the body held 
stationary and the spindle either turned by hand or 
run at a slow speed under power. If the spindle runs 
truly the intersection of the scribed centre lines on the 
| work will coincide with the centre of the small square, 
but if the spindle is out of truth the intersection appears 
to describe a circle eccentric to the centre of the square, 
and the work must be set so that the two centres are 
coincident, when the true centre of the spindle is 
indicated. No adjustment is provided on this pattern. 
Other patterns include an instrument with a short body 
and an extended objective tube for use in locating or 
measuring holes situated in a recess, etc. ; and an instru- 
| ment for use on high precision machine tools in conjunc- 
| tion with an edge block manufactured by the company. 
It is not possible to enumerate all the purposes for 
which one or other of the different patterns of Center 
Scope can be used, but apart from location of work it 
may be noted that the device has proved of service for 
inspection and measurement. The equipment provided 
with all patterns includes a rubber eye shield to 
cut-off extraneous light and a battery-operated light 
which can be slipped over the objective tube to 
illuminate the centre marks in cases where the normal 
lighting is inadequate. 








PROTECTIVE NETTING FOR WINDOWS.—Messrs. Stirling 
Brothers and Company, Limited, Darvel, Ayrshire, have 
sent us samples of their anti-shatter netting, for affixing 
to windows as a protection against the effects of bomb 
blast. We have had experience of this material during 
air attacks on the London district, and found it to be 
very effective in preventing the scattering of splinters 
from broken windows. We would suggest, however, 
that the direction to “‘ make a small allowance each 
way for shrinkage ” in cutting the material to the size 
of the window pane should be given a more definite value. 





RELEASE OF METAL-TOY MAKERS FOR MUNITIONS 
WorkK.—The forthcoming prohibition on the supply of 
metal toys by persons registered for Class 13 under the 
Limitation of Supplies (Miscellaneous) (No. 11) Order, 
1941, has been discussed between the Toy Manufacturers’ 
Association and the Board of Trade. The prohibition, 
the object of which is to enable the release of metal 
| workers for employment on munitions, will apply 
to all toys containing more than 10 per cent. of metal, 
calculated either by weight or by value, and it will 
The Board, however 
has agreed to consider an application by any manu- 
facturer who has an appreciable stock of partly-finished 
toys, for a licence to complete manufacture, provided 
that he disposes of the toys before April 1, 1942. 
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DYNAMIC-PRESSURE METER. 
In connection with investigations which were under- DYNAMIC-P RESSURE METER. 


taken for the purpose of improving the conditions 
responsible for the unsatisfactory operation of the 
pump installation at a large dry dock, the Vicksburg 
Experiment Station,* of the United States Waterways 
Department, found it necessary to measure the rapid 
and violent pressure fluctuations which occurred in 
the pump intakes. With an instrument employing a 
manometric gauge, depending for its operation on the 
movement of a column of liquid, the inertia of the 
column tends to damp out the more rapid pressure 
fluctuations, so that average rather than actual values 
are indicated. To meet the situation, a dynamic- 
pressure meter was developed by means of which pres- 
sure variations are recorded by an oscillograph. The 
instrument has also been adapted for the study of the 
rapid pressure fluctuations involved in cavitation 
phenomena connected with baffle piers in stilling | 
basins. This problem is the subject of an extensive | 
research at the Experiment Station. 

The instrument which has been developed is illus- | . —— 00 0 EES eee) 

| 











trated diagrammatically in Fig. 3, on this page, and its | 
various parts are shown in Fig. 1. It is a combina- 
tion of a diaphragm piezometer with a dynamic- | 
pressure cell, the latter containing two solenoids, | 
a and 6}, electrically interconnected by a Wheatstone- 
bridge arrangement. In the gap between the solenoids, 
about 1 in. wide, there is a steel armature c, supported | 
from the diaphragm d by a spindle. The thickness of 
the metal diaphragm is related to the range of pressure 
which is to be measured, deflection of the diaphragm | 
under the pressure changes resulting in movement of | 
the armature between the solenoids. This produces | 
changes in the reluctance of the magnetic paths of the 
solenoids, these changes, in turn, affecting the strength 
of the bridge current. The current fluctuations are | 
recorded by an oscillograph, which produces a con- 
tinuous graph ot pressure changes. 
To adapt the instrument for the measurement of | 
pressure changes in the pump intakes, it was mounted | 
at one end of a pressure chamber, as shown in Fig. 2, 
d being the diaphragm, e the meter, and f the pressure | 
chamber. The other end of the pressure chamber was | 


Fie. 1. Meter Parts DisMaNnTLED. 





















































connected by a copper pipe to what the Vicksburg | 

Station calls a pressure probe g. This is actually a 

pitot tube, which can be arranged to reach any point; .— ENGINERRING” 

in the cross-section of the pump intake, the wall of | — : zd . . 

which is indicated at A. As will be obvious, pressure) = | the recommendation of the Commanding Officer. They 
changes at the outer end of the Pitot tube will be} ~~] may be recommended for promotion to Temporary 
reproduced in the pressure chamber, and be indicated | Lieutenant after four months’ service or on attaining 
by movements of the diaphragm. The variations in the age of 25, whichever is the later. 

pressure found at the level of the centre line of the . The Royal Marine Engineers are prepared to accept 


pumps in the dry-dock installation are indicated by | cece candidates, up to the age of 45, who have had a suffi- 


the full-line curve in Fig. 5, on the opposite page. The | " . ciently wide experience in heavy constructional work, 
matter was dealt with by installing vertical guide vanes, | ENGINEERS FOR H.M. FORCES. pe on eo docks, or similar work. The 
and the improvement which resulted is shown by the| [y discussing the effect of the extension of the war|rank on entry will depend on the extent of this 
broken-line curve. A view of the pumps showing the | into the Pacific upon the Services’ man-power require- | experience, and, oo ia Ge ents of Os taal Born, 0 
pipe connections to the dynamic-pressure meter is | ments, we drew attention, on page 472, ante, to the| good standard of physical fitness is essential. “The 
given in Fig. 4. ; wider opportunities now available for men experienced | general duties are rather vaguely described as “‘ general 

The efficacy of this instrument as compared with an | jn engineering to obtain commissions in the technical marine engineering work, aircraft maintenance and 
ordinary manometer gauge is well illustrated by Fig. 6,| branches of the Forces. Beyond indicating the age | electrical eagineering ”’ ; presumably, in view of the 
which shows the recorded pressure at the top of 4/|imits now in force in the Royal Navy, Royal Marine | caaracter of the qualifications specified, more of a civil 
stilling-basin baffle. As recorded by a manometer,| Engineers, Royal Army Ordnance Corps and Royal engineering nature than the use of these terms would 
this was constant and equal to —20 ft. of water, as| Air Force, we were unable to go into the details of the generally imply, or, at least, in connection with shore 
shown by the dotted line. The actual state of affairs qualifications and duties ; but it is probable that there establishments. The starting rank is that of Temporary 
recorded by the dynamic-pressure meter, is indicated | are many engineers of suitable training and experience | Second Lieutenant, with pay at the rate of 9s. a day 
by the full-line curve. The rapidity of the pressure | who may wish to have this further information, and, | (if over 21 years of age— which the qualifications desired 
fluctuations is shown by the time scale. For this work, | accordingly, we summarise below the particulars that| make almost inevitable), plus allowances. After a 
holes were bored in the faces and top of model baffle | ,ave been collated by Lord Hankey’s Technical Per- period of service which will depend upon the age of 
piers and connected by rigid tubing to the meter.| sonnel Committee and circulated to the institutions | the individual, the rate of pay rises to 13s, 6d. a day. 
This dynamic-pressure meter is a new instrument and | directly concerned. The age limits for the Royal Army Ordnance Corps 
it is possible that prolonged trials may disclose defects As stated in the article previously mentioned, the range from 21 to 50; but, again, the standard of 
at present unsuspected, but the work so far carried out | Royal Navy has vacancies for engineer officers up to| professional qualifications makes it improbable that 
shows it to be of great value. It has been suggested | 40 ‘years of age; or, in particular cases, up to 45 for | many candidates of 21 will have attained these in their 
that its accuracy might be affected by reflection from | the Electrical Branch and for aircraft maintenance | entirety. This probability has been recognised in 
the diaphragm, but it is not expected that this effect | quties. Candidates for commissions as engineer officers drawing up the schedule of requirements, and a special 
would be important unless the connecting tubing | myst possess a university degree (engineering or elec- | category of “ ungraded ” officers permits the entry of 
were very long. The practical range of the instrument | trical) or must be members of an engineering institution | candidates who have not attained the full standard 
is great, and by employing diaphragms of suitable | of professional standing. The general duties will | on either the theoretical or the practical side. Candi- 
rigidity, and correspondingly adjusting the recording | consist of maintenance work on shore or in mercantile | dates for commissions as Ordnance Mechanical Engi- 
equipment, it is possible to measure varying pressures | vessels, or the maintenance of naval aircraft. The | neers must have served an apprenticeship of at least 
ranging from sub-atmospheric to those many times) qualifications for officers of the Electrical Branch are | three years’ duration, and, in addition, must possess 
greater than can be measured by an ordinary mano-| g regular electrical engineering education culminating | (a) a degree in engineering of any recognised university, 
meter. in a degree or certificate obtained after a full-time|or (6) graduate membership of the Institution of 
course at one of the recognised colleges, and practical | Mechanical Engineers or the Institution of Electrical 
| experience of a general nature. A good standard of | Engineers, or qualifications exempting them from the 

Export OF Goops TO THE Far East.—Under the | physical fitness is required. The duties will be the | examinations of those institutions. The starting rank 
terms of the Board of Trade Orders (S.R. & O. 1941, upkeep of the electrical installations of ships, and of | is that of Lieutenant, O.M.E., 4th Class, R.A.O.C., 
Nos. 1968 and 1969, 1941), which come into force imme- | naval electrical equipment. Officers commissioned in | with pay at the rate of 16s. 4d. a day, plus allowances. 
diately, all export and transhipment licences to many|the Aircraft Maintenance Branch must have had a| Candidates who have the necessary practical ex- 
destinations in the Far East have been revoked. The| thorough engineering training, and recent experience | perience but who do not possess the full academic 
destinations comprise Japan (including Karafuto), Korea| in technical matters concerning aircraft or aircraft qualifications indicated under (a) or (6), above, may 
(Chosen), Manchuria, Kwantung Leased Territory,| design. The starting rank will be that of Probationary | be considered for appointment to the Mechanical 
Formosa (Taiwan), Japanese mandated and other islands, | Temporary Sub-Lieutenant, R.N.V.R., the rate of pay | Engineering Branch of the Royal Army Ordnance 
China (except via the Burma Road), Macao, Portuguese | for which is 9s. a day, plus allowances, rising to| Corps as Second Lieutenant (ungraded), R.A.O.C., at 
| lls. 10d. a day on confirmation of rank. On promotion a somewhat lower rate of pay, namely, 12s. 2d. a day, 
$$ | to Lieutenant, the pay is increased to 16s. 4d. a day. | plus allowances. It is not generally realised how very 

* See ENGINEERING, vol. 144, pages 193, 249, 273 and | Officers in the Engineering Branch are eligible for | varied is the work of the Royal Army Ordnance Corps, 
361 (1937). | confirmation in rank after three months’ service, on! which now undertakes the repair, not only of guns, but 








Timor, Thailand, and French Indo-China. 
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of about 95 per cent. of all the equipment used by the | electrical engineering, beginning with an apprentice- | 12 weeks to 16 weeks. This was due to the number of 
Army. The general duties of the officers now required | ship, followed by some years of experience in erecting, | Modifications needed and also to the desirability of 


will include the inspection and repair of artillery, 
mechanised vehicles (wheeled and tracked), optical 
instruments, and such miscellaneous equipment as 
petrol cookers, mobile laundries, bath equipments, etc. 
Electrical engineers who have had a mechanical- 
engineering apprenticeship can be utilised for service 
with anti-aircraft units, where their electrical and 
mechanical knowledge can be applied in the main- 
tenance and repair of searchlights, predictors, and 
similar equipment. Mechanical engineers possessing 


general experience in hydraulics can be used on repairs | 


to guns and gun carriages. Engineers who have had 
an apprenticeship in automobile work, including general 
mechanical engineering, can be employed in the shops, | 
in supervising the repair of tanks, armoured cars, etc. | 

So far ae age limits are an indication, the Royal Air | 
Force casts the widest net in the search for suitably | 
qualified engineers for the Services, as it offers vacancies | 
to men of 19 to 60 years old, with training in either | 
electrical or mechanical engineering. The qualifica- | 
tions for the Electrical Engineering Branch are (i) an | 








of troubles, etc. 


aircraft, 














eering materials. 


aeroplane structures. 
engineering materials is also necessary. 

The general duties in both branches consists of re- 
sponsibility for the airworthiness of aircraft, the organ- 
isation of periodical inspections of aircraft, the control 
of Service tradesmen, diagnosis of faults, rectification 
The electrical engineer officers will be 
primarily concerned with the electrical equipment of 
the low-tension direct-current 
circuits of generators, batteries, motors, starters, and 
switchgear; and with aerodrome lighting equipment, 
comprising beacons and floodlights (usually alternating- 
current), generating and battery-charging sets, etc. 
electrical engineering degree; or (ii) an electrical |The mechanical engineer officers, in addition to the 
engineering certificate or membership of a professional | general duties mentioned above, will have to deal with 
engineering institution, together with two years’ | internal-combustion engines, pipe lines, airframes 
practical experience; or (il) practical experience in | hydraulic systems,:and engine and aerodynamic instru.» 


comprising 


Engineering 
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|ments. The starting rank in each case is that of a pilet 
officer, with pay at the rate of 14s. 6d. a day, plus 
allowances. The allowances referred to in connection 
with the various Services (which, in the case of married 
| officers, can be supplemented by extra allowances for 
wives and children) are not usually subject to income 
| tax; so that the amount of tax payable is lower than 
would apply to a corresponding remuneration in civilian 
| employment. 











| 
| AMERICAN AIRCRAFT FOR THE 
R.A.F. 
IT is now general knowledge that various types of 
| aircraft constructed in the United States for use in 
the Royal Air Force are arriving in this country in 
| impressive numbers. On arrival they are assembled, 
| tested, and delivered by air to the Service station for 
| which they are intended, and to show how rapidly and 
| effectively this work is being carried out, the Public 
| Relations Branch of the Ministry of Aircraft Production 
| recently arranged a Press visit to one of the United 
States assembly units in the north-west of this country. 
The machines passing through the assembly unit on 
| the occasion of the visit included the Bell Airacobra P 39 
| fighter, the P40 D Kittyhawk fighter, the Douglas 
| DB. 7B Boston light bomber, the Lockheed Hudson 
}reconnaissance bomber, and the North American 
| NA. 73 Mustang fighter. Some of these aircraft are 
|illustrated by the photographs reproduced in Figs. 1 
| to 4, on page 490. Of these illustrations, Figs. 1 and 2 
| show the Mustang fighter just before taking-off for a 
test flight. It will be understood that but few data 
can be given regarding any of the aircraft on view, but 
it may be mentioned that the Mustang is powered by 
an Allison engine rated at 1,150 h.p., has a span of 
37 ft. 3 in., a length of 31 ft. 6 in., and a height of 
8 ft. 8in.; the wing area is 236 sq. ft. One of these 
machines is shown in the foreground in Fig. 3. Behind 
it is a P40D Kittyhawk fighter, which is powered 
with the same engine as the Mustang and is generally 
similar in dimensions. The span of the Kittyhawk is 
37 ft. 4 in., the length 31 ft. 8 in., the height 10 ft. 8 in., 
and the wing area 236 sq. ft. One of these machines is 
shown in flight in Fig. 4. 
The machines on the ground in Fig. 4 are Douglas 
DB. 7B Boston light bombers, some of which can 
also be seen in the background of Fig. 3. This aircraft 
is powered by two Wright Double Cyclone engines, 
each developing 1,600 h.p., and the speed is said to 
exceed 300 m.p.h. The span is 61 ft. 4 in., the length 
47 ft., the height 15 ft. 10 in., and the wing area 
465 sq. ft. Heavy defensive armament is carried. 
Of the machines previously mentioned, but not shown 
in any of our illustrations, we may mention that the 
Bell Airacobra P 39 fighter, which is fitted with an 
Allison engine developing 1,150 h.p., has a span of 
34 ft., a length of 29 ft. 9 in., and a height of 9 ft. 3 in. 
The wing area is 213 sq. ft., and the armament consists 
of one 20-mm. cannon and six machine guns. The 
Lockheed Hudson reconnaissance bomber is fitted with 
two Wright Cyclone engines developing 1,200 h.p. 
each, and giving a speed of over 230 m.p.h. The span 
of this machine is 65 ft. 6 in., the length 44 ft. 4 in., 
the height 11 ft. 10 in., and the wing area 551 sq. ft. 
The armament consists of two forward-firing guns and 
a power-operated turret towards the rear of the 
| fuselage. All the above-mentioned aircraft gave flying 
demonstrations during the course of the visit. 
Speaking at the luncheon, Mr. W. C. Devereux, 
| Controller of North American Aircraft Supplies, said 
| that in the past the time lapse between the receipt of 
| aircraft and its delivery to the R.A.F. had been from 








overhauling or maintaining electrical equipment, and | having a pool of machines from which spare aircraft 
supplemented by knowledge of the properties of engin- 
For the Mechanical 
Branch, candidates for commissions must have had 
practical experience in mechanical engineering, com- 
mencing with an apprenticeship and followed by a 
number of years of employment in erecting, main- | 
taining or overhauling internal-combustion engines or 
Knowledge of the properties of 


could be obtained. It was then felt that it was better 
to receive aircraft directly from America without all the 
modifications being made in that country so that pro- 
| duction should not be held up unduly. Now, however, 
most of the modifications are made during the first 
assembly of the aircraft in America and the average 
time which elapses from arrival in England to 
delivery to the R.A.F. has been reduced, in some cases, 
to only seven days. 








By-Propuct RECOVERY CHARCOAL PLANT IN LAP- 
| LAND.—The use of charcoal gas producers for driving 
motor cars is increasing in Sweden, and, in consequence, 
the consumption of charcoal has risen considerably. To 
satisfy the demand older plants have been modernised 
and new ones built. Among the latter is a by-product 
| recovery installation recently completed by the Swedish 
| Co-operative Wholesale Society in Lapland. It will 
consume about 100,000 cub. metres of birch wood a 
|} year, and, in addition to the charcoal, will produce 
| annually 1,800 tons of tar, 500 tons of raw wood spirit and 
| large quantities of acetic acid, from which 500 tons of 
acetone will be manufactured. 
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INSTITUTION ELECTIONS. 


INsTITUTION oF CrvIL ENGINEERS. 
Associate Member to Member.—William Spottiswoode 
Cameron, Leeds; James Reginald Walter Saunders, 
B.Sc. (Glas.), Johannesburg, 8. Africa. 


INSTITUTION OF STRUCTURAL ENGINEERS. 

Member.—Edward Cornock, Clydebank; Percy 
Walter Wallington Pope, Elgin, Morayshire ; Thomas 
William Street, London. 

Associate Member to Member.—Ernest Bealing, 
Melksham, Wilts; Geoffrey Robert Palmer, Sanders- 
stead, Surrey ; William Phillips, M.Eng., A.M.Inst.C.E., 
Birmingham. 

Associate Member.—Sadashiv Raghuvir Bhise, Edin- 
burgh; Reginald George Ryman, Carshalton Beeches, 
Surrey; Namasivayam Arumugam Vaitialingam, 
London. 


INSTITUTION OF MECHANICAL ENGINEERS. 

Member.—Frederick John Allen, London, 8.W.1; 
George Barker, Rotherham ; James Mailer, Remedios 
de Escalada, F.C.S., Argentina; Claud William 
Presland, Shepperton, Middx. ; Frank Leonard Sharpe, 
Dagenham, Essex ; Mark Herschel Taylor, Leicester. 

Associate Member to Member.—Kenneth Cecil Barrell, 
M.A. (Cantab.), Cambridge ; 
Johannesburg, 8. Africa; Russell Mackenzie Currie, 
Shanghai; Louis Alexander Ferney, B.Sc. 
(Lond.), London; Commander (E.) Eric Leo Jack 
Howell, R.N., Lymington ; Lieut.-Commander Andrew 
Marsden, R.N. (ret.), London; Lieut.-Colonel Allan 
Monkhouse, R.A., London ; Bernard Christian Oldham, 
Ruislip ; Arthur Muir Parkinson, B.Sc. (Eng.) (Lond.), 
London; Horace Parsons Potts, Leicester; Percy 
Cecil Shapley, M.B.E., Manchester; Harold Clifford 


Town, Keighley; Digby Alfred Wrangham, M.Sc. 
(Eng.) (Lond.), Salford. 
Associate Member—Guy Beaumont Ainsworth, 


Manchester ; Cyril Archer, Uxbridge; Roy Barker, 
Dagenham, Essex ; John Bishop, Warrington ; William 
Henry Bowman, Bournemouth ; William Cunningham 
Brodie, Glasgow ; Harold Brown, Airdrie, Lanarkshire ; 
Sidney Clarence Bunn, London, 8.W.1; John Vernon 
Burrows, Manchester; Bigland Capstick, Shipley ; 
Francis George Howard Carter, London, E.C.4; 
Walter George Chasteauneuf, West Bridgford, Notting- 
ham; Frank Jasper Cole, Birmingham; Norman 
Coulson, Singapore ; Norman Raymond Laidlaw Curry, 
East London, Cape Province; Frederick Percy Dath, 
London, E.C.1; Ernest Henry Davies, Manchester ; 
Harry Dolan, Stafford; Alan Wainwright Evans, 
M.Eng. (Liverpool), Bedford ; Harold William Everitt, 
Withington, Hereford; Ronald Herbert Gray, M.A. 
(Oxon.), Chislehurst, Kent ; Frank Howard Harrison, 
New Delhi, India ; William Haynes Hawkins, Sheffield ; 
Charles Henry George Hayward, London, E.C.4; 
Alexander John Hodgkinson, Leeds; John Dexter 
Hodgkiss, Pinner, Middx.; Robert Turner Hood, 
Birmingham; John Horn, Leeds; Norman George 
Hosking, Johannesburg, 8S. Africa; Benjamin William 
Johnson, St. Helens, Lancs ; Thomas William Johnson, 
Guildford, Surrey; William Kulka, Dr. Techn. Sc., 
Altrincham; Lieut. Kenneth Bertram Powell Lee, 
R.1.A.8.C., Derby ; 2nd Lieut. William Christie Leslie, 
R.A.O.C., London; Alexander William Lineker, B.Sc. 
(Glas.), Johannesburg, 8S. Africa; Sydney Lithgow, 
Leyland, Lancs; Leonard Metcalfe, Saltisford, War- 
wick; Arthur Oxley, Atherstone, Warwickshire ; 
Captain Alfred Llewelyn Paramor, R.T.R., Abingdon ; 
Charles Joseph Peach, Wigan; Walter Lionel Jelf 
Pomfret, Glasgow; Hugh Pratt, Gateshead; Allan 
McLean Ranft, London, 8.W.1; 2nd Lieut. Frederic 


Ardern Rapley, R.A.O.C., East Horsley, Surrey ; 
John Hirst Riley, Billingham ; George Leslie Rowell, 
Ipoh, Perak; Ernest Scott, Addingham, Yorks ; 


George Scott, Billingham ; George Edward Shakeshaft, 
London, W.3 ; Philip Norman Sharp, Ipswich ; Oswald 
Sewell Sharratt, Cheadle, Cheshire; Hugh Philip 
Sinclair, Kingston, Jamaica; Robert Masson Smart, 
London, W.C.2; James Charles Taylor, London, 
N.W.10; Noel George Hayne Thuell, Malta; Richard 
Frederick Tyrrell, Belfast; Charles Frederick Wade, 
Birmingham ; Harold Nowell Hamilton Barlow Waldie, 
Maidstone; Alfred Edward Watson, London, S8.W.1 ; 
Douglas Pole Welman, Clitheroe, Lancs; Cyril Whit- 
tingham, Dunstable, Beds.; Robert Williamson, 
Portadown, Co. Armagh; Walter George Matthews 
Wilson, Hong Kong; William Vance Wright, Wolver- 
hampton; James Edwin Wyness, Cape Town, Cape 
Province. 

Associate to Associate Member.—John Edward 
Belliss, Birmingham ; Kenneth Richard Evans, M.A. 
(Cantab.), Manchester; William John Tydeman, 
Wallington. 

Graduate to Associate Member.—F./O. Sydney Bree- 
don Bailey, M.Sc. (Eng.) (Lond.), R.A.F.V.R., Derby ; 


John Goyne Curnow, | 


(Eng.) | 


R.A.0.C., Bristol; Alfred Herbert Aylwin Bastable, 
Horley; Lieut. George Robert Kingsley Black, 
R.A.O.C., Worcester; Harry Osborne Bradshaw, 
Birmingham ; William Cheyne Coffey, B.Sc. (Eng.) 
(Lond.), Burnley ; Alec Hinton Cole, Swindon ; Ernest 
Raylton Copeman, Redcar; Lieut. Charles Edwin 
Mossman Critchfield, R.A.O.C., London ; Albert Joseph 
Crocker, Helensburgh ; Geoffrey Sims Davies, London ; 
George Richard Davies, B.Sc. (Eng.) (Lond.), Oxford ; 
Alfred John Louis Gamper, B.Sc. (Eng.) (Lond.), 
London ; Eric Godfrey, B.Sc. (Eng.) (Lond.), Widnes ; 
Robert Clifford Hargreaves, Bury; Edwin Hearsey, 
Brighton; George Ernest Higgins, West Drayton ; 
Captain James McChleary Johnston, B.Sc. (Eng.) 
(Lond.), R.A.O.C., Renfrew ; Robert Lloyd Kennedy, 
B.Sc. (Eng.) (Lond.), Manchester; William Lennon, 
| London; Lieut. Robert Logan, R.A.O.C., Glasgow ; 
| Philip Raymond Martin, B.Sc. (Eng.) (Lond.), Wh.Sch., 
| Farnborough ; Captain Kenneth Robert Smith Moor- 
|ley, R.A.O.C., London; Sydney Howard Murdoch, 
| Largs; George Nigkolls, Birmingham; John Henry 
|Ormston, Dublin; Albert William Paton, Manchester ; 
| Norman George Pearce, Bedford; William Lamond 
| Philip, Kirkealdy ; John Pow, Darlington; William 
| James Price, B.Sc. (Eng.) (Lond.), Luton; P./O. 
| William Eric Sands, B.Sc. (B’ham), R.A.F., Smethwick ; 
| Allan Tiefaine Simmons, B.Sc. (Eng.) (Lond.), Auck- 
| land, N.Z. 








BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, and, unless otherwise stated, the price is 2s. 
net, or 2s. 3d. including postage. 
| Carbon-Steel Marine Forgings.—A revision of speci- 
fication No. 29, which deals with carbon-steel forgings 
| for ship and marine-engine purposes, has now been 
| issued. Three principal modifications have been made 
in the new publication. In the first place provision 
has been made for four grades of steel, covering ultimate- 
tensile stress values ranging from 22 tons to 40 tons per 
square inch, and for a reduction in the figures for 
| percentage elongation and for the internal radius in the 
bend test, in cases where test pieces are required to be cut 
transversely from the forgings. Secondly, steel made 
by an electric process, acid or basic, has been included. 
Thirdly, maximum limits of 0-05 per cent. have been 
imposed for the sulphur and phosphorus present in the 
steel. 

Cable Glands and Sealing Boxes.—The specification 
for cable glands and sealing boxes for use in mines, 
first published in April, 1934, has now been revised. 
The Colliery-Industry Committee has endeavoured to 
obtain an agreed series of standard facings for electrical 
machinery for use underground, so that standard 
glands could be attached without change when machines 
or gear are taken out for repair or overhaul. So far, 
however, agreement on these standard facings has not 
been secured, but the Committee feels that, meanwhile, 
the revised edition of the specification (No. 542) will 
be of assistance to colliery owners in the development 
of their programme of the standardisation of colliery 
requisites. The publication deals with the construction 
of cable glands and sealing boxes, and with the jointing, 
bonding and sealing of cables. 


Open-Hearth Furnaces.—A new “ British Standard 
Test Code for Open-Hearth Melting Furnaces for the 
Refining of Steel’’ has recently been issued. The 
object of this specification (No. 979-1941) is to remove 
difficulties and misunderstandings, arising in the cor- 
relation and comparison of results obtained in different 
tests, owing to the lack of agreed standard testing 
procedure and technique. It provides for two forms of 
test, set out in Parts 1 and 2 of the publication. Part 1 
consists of a short simple code for carrying out, at a 
minimum cost, simplified industrial tests for evaluating 
the performance of furnaces as effective and economic 
units. Part 2 consists of a comprehensive code for the 
complete evaluation of the performance and the 
efficiency of furnaces. The first, or industrial test, 
code is recommended as a guide to enable simplified 
tests to be carried out and is proposed to cover the 
performance of the furnace as an effective and econo- 
mical heating unit. The object of the second, or 
comprehensive, code is to indicate to those carrying 
out the test, the methods which should be adopted 
and the data which should be obtained. This code 
covers general information and design data, test 
conditions, mean observations from log sheets and 
preliminary deductions, and furnace performance. It 
would be too comprehensive for contract conditions 
between manufacturers and purchasers, and, for this 
purpose, the first code is recommended. [Price 5a. 





PERSONAL. 

Sir HAROLD HARTLEY, F.R.S., has been elected an 
honorary Fellow of Balliol College, Oxford. 

Mr. F. H. Davies, Messrs. British Tube Mills (Export), 
Limited, Rocky-lane, Aston, Birmingham, has been ap 
pointed secretary of the Precision Steel-Tube Trade 
Export Group. 

Mr. L. P. WALTER, A.M.I.Mech.E., has been appointed 
assistant technical adviser at the Ministry of Supply. 

Mr. AMBROSE FiRTH has been appointed chairman 
of Messrs. The Brightside Foundry and Enginecring 
Company, Limited, Sheffield, in succession to the lat; 
Mr. F. W. Fiera. 

Mr. R. L. Prat, hitherto deputy controller of diamond 
dies, has been made controller of diamond dies and to«!. 
Ministry of Supply. 

Mr. C. D. Gras, M.E., M.I.Mech.E., deputy direct«, 
general of weapons production, Ministry of Supply, | 
been appointed director-general of weapons and instry 
ment production. 

Lr.-Co.. E. A. St. JouN CARTMELL, R.E., M.1.Mech.! 
of the Sudan Railways, has been appointed director of 
transports, Occupied Territory Administration, Eritrea 
He controls the railways, a cableway and civil road 
transport. 

Mr. E. E. L. Grunpy, O.B.E., B.Se. (Eng 
M.I.Mech.E., Principal of the East Indian Railwa 
Technical School, Jamalpur, has been seconded to tlh 
Government of India Department of Labour as inspecto: 
in charge of supply, to assist in organising the training of 
war technicians. 

Mr. GLENISTER SHEIL has been made chief civil 
engineer of the Hydro-Electric Commission of Tasmania 

COLONEL J. C. DALTON, who, as stated on page 45 
ante, was recently appointed Fuel and Power Con 
troller, London and South-Eastern Region, has resigne:! 
the position of chairman of the Joint Committee of 
Electricity-Supply Associations. His successor is L1 
Cou. 8. E. Monknovse, M.1.E.E., managing director of 
the North-Eastern Electric Supply Company, Limited 








BOOKS RECEIVED. 


Knotted String. Autobiography of a Steel-Maker. By 
HaRRY BREARLEY. London: Longmans, Green and 
Company, Limited. [Price 10s. 6d. net.) 

Road Accidents in War-Time. By Dr. H. M. VERNON 
Cambridge: W. Heffer and Sons, Limited. [Price 
3s. 6d. net.) 

British Standards Institution. Handbook of Information, 
Including Annual Report for 1940-41 and Indexed List 
of British Standards, July, 1941. London: Publica- 


tions Department, Offices of the Institution, 28, 
Victoria-street, Westminster, 8.W.1. [Price ls. 6d. 
net.) 


** Oakley Manor,” 
The British Alu- 


Analysis of Aluminium and Its Alloys. 
Belle Vue, Shrewsbury, Shropshire : 
minium Company, Limited. ([Free.) 

United States Bureau of Labor Statistics. Serial No 
R. 1336. Hourly Earnings in the Lumber and Timber 
Products Industry. By HARRY OBER. Washington 
Superintendent of Documents. 

United States Geological Survey. Water-Supply Paper 
No. 848. Ground Water in Keith County, Nebraska. 
by L. K. WENZEL and H. A. Warre. With Sections 
on Platte Valley Public Power and Irrigation District, 
Sutherland Project. By E. E. Hatmos. And on 
Central Nebraska Public Power and Irrigation District, 
Tri-County Project. By G. E. JoHnson. Washing- 


ton: Superintendent of Documents. [Price 70 
cents.) 

U.S.S.R. Speaks for Itself. Volume I. Industry. Lon- 
don: Lawrence and Wishart, Limited, 2, Parton- 
street, W.C.1. [Price 2s. 6d. net.) 

Materials and Structures. By D. A. R. CLARK. London: 


Blackie and Son, Limited. [Price 25s. net.) 
Post-War Questions. No. 10. What Price the British 
Constitution? By Dr. C. K. ALLEN. London: The 


Individualist Bookshop, Limited, 154, Fleet-street, 


E.C.4. [Price 6d.) 
Practical Ship Production. By A. W. CARMICHAEL, 
Second edition. London: McGraw-Hill Publishing 


Company, Limited. [Price 21s.) 








Goops IN VESSELS TOUCHING EGYPTIAN PorRTs.—In 
order to facilitate shipment, cargo for all destinations, 
shipped by vessels calling at Egyptian ports, should be 
marked “‘ In Transit.’”” This applies to goods on through 
bills of lading or otherwise consigned. 

CONTROL OF PAPER.—The Minister of Supply has 
issued the Control of Paper (No. 37) Order, 1941 (S.R. & O. 
1941, No. 1879, price 1d.). This renders subject to 
licence the use, by a paper or board maker, of any waste 
paper or board as a material in any process of 








Captain Harold Olaf Barnard, B.Sc. (Eng.) (Lond:), 


net, or 5s. 6d. postage included. ]} 


manufacture. 
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NOTES FROM THE SOUTH-WEST. 
CarRDIF¥F, Wednesday. 
The Welsh Coal Trade.-Although new business was 
hamperedton the Welsh steam-coal market during the 
past week owing to the difficulties experienced by buyers 
in covering their requirements, there was a brisk demand 
circulating, especially from inland users, and the general 
tone remained very firm. Collieries generally had suffi- 
cient business on their books to ensure the absorption 
of practically the whole of their outputs for some time to 
come. In several instances, preference in the matter of 
delivery was given to the essential war industries and the 
public-utility undertakings, with the result that ordinary 
isers found that deliveries under their contracts were in 
arrears. Users in Spain, Portugal, South America and 
hire were displaying considerable interest, but new busi- 
ness in these directions was difficult to negotiate because 
of the restrictions placed on the issue of export licences, 
in order to conserve supplies for vital home trade. What 
deliveries were made overseas were usually of the lower 
qualities which received little attention from inland users. 
Best large qualities were in good demand as also were 
the sized descriptions, especially the popular brands which 
were difficult to stem and were firm. Bituminous small 
classes were extremely scarce. On the other hand there 
was no lack of the dry steam smalls which were in slow 
request apd dull. Cokes were busy and firm while 
patent fuel was quiet. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Tron and Steel.—In accordance with Government 
wishes, the Christmas shut-down at steel, engineering, 
and tool works will be confined to Christmas Day. 
(perations will be in full swing as usual on Boxing Day, 
and Christmas Day will be a busy one for maintenance 
men. Anxiety regarding the possibility of increased 
absenteeism at Christmas are discounted by industrial- 
Trading conditions generally are about the same. 
Outputs of raw and semi-finished steels have been main- 
tained at the recent high level. Despite the rationing, 
consumers of hematites are not complaining regarding 
the tonnages they obtain ; the same applies to pig iron. 
The scrap market is active, and supplies of most grades 
are fairly plentiful. Further progress is reported by the 
heavy machinery and engineering branches. Manu- 
facturers of cement- and concrete-making plant are 
taking larger quantities of Sheffield-made steels, and 
firms specialising in the production of excavators, 
mechanical shovels, trench diggers, pneumatic drills, 
etc., are busier than they have been for many years. 
Railway rolling stock is in increasing demand, and 
rolling-mill plant and equipment, used in the production 
of cold-rolled strip, is being supplied to works in other 
areas. Special-steel makers continue to be actively 
employed, and outputs show a steady rise. 

South Yorkshire Coal Trade.—Business is brisk in all 
types of coal. Supplies to iron and steel works are in- 
creasing and many of these concerns are building up 
stocks. Steams, smalls, and slacks are in strong demand, 
and there is an increasing call for house coal. Cokes 
of all types are in request, foundry and furnace qualities 
being particularly active. The export position shows 
little change. 


ists. 








CANADIAN STEEL INDUSTRY.—The output of steel in 
Canada was increased by 45 per cent. in 1940, as compared 
with 1939. Operations for 1941 have so far shown a 
further increase of 19 per cent. 


WorRLD PRODUCTION oF TiIN.—<According to the 
Statistical Bulletin issued By the Tin Research Institute, 
the world production of tin in October, 1941, totalled 
19,300 tons, compared with 22,200 tons in October, 1940. 
The production for the first 10 months of the present year 
amounted to 205,200 tons, against 187,600 tons in the 
corresponding period of 1940. 

SOCIETY OF BRITISH AIRCRAFT CONSTRUCTORS.—Five 
scholarships in the aircraft industry have been awarded 
for 1941, in the fifth year of a scheme financed by the 
Society of British Aircraft Constructors and adminis- 
tered by the Royal Aeronautical Society. In addition, 
under an extension of the scheme, nine boys already 
employed in the industry have been selected for special 
8.B.A.C. apprenticeships for training in works manage- 
ment, works production and other branches of aircraft 
engineering. The five new scholarship holders are 
Messrs. R. G. Aldred, Ilkeston ; P. F. Crawley, Bedford ; 
J. Radford, Long Eaton, Notts.; D. K. Saunders, 
Ipswich ; and L. Wookey, Tonypandy, Rhondda. Works 
boys promoted to special apprenticeship comprise 
Messrs. P. W. Brown, Rochester ; K. Davidson, Brough ; 
H. Gray, London, N.W.2; R. G. Gwilliam, Wolver- 
hampton; G. T. Hudson, Hamble; A. A. Jacobsen, 
Yeovil ; D. A. Monger, London, N.W.2.; H. T. Swetman, 


NOTES FROM CLEVELAND AND | 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—Normally business is quiet towards 
the end of December, but at the present time buyers of 
iron and steel are placing extensive orders for their 
requirements after the end of the year. The aggregate | 
tonnage output is being maintained at a high level, | 
and, as the control of distribution regulations have 
facilitated the steady accumulation of stocks of raw 
materials and semi-finished products, as well as of several 
finished commodities, a useful provision has been made 
against any unexpected shrinkage in production. The 
possible reduction in the flow of Lease-Lend material | 
from the United States, however, renders it necessary | 
that every effort should be made to increase output. | 

Cleveland Iron Trade.—Although the light foundries | 
are not fully employed and are making considerable use 
of scrap, they are taking rather larger deliveries of pig | 
than has been the case recently. Most of the pig passing | 
into use in the Tees-side area is from the Midlands. | 
The fixed values of Cleveland pig remain at the equiva- | 
lent of No. 3 description at 128s., delivered to local | 
customers. | 





Basic Iron.—Small additions are being made to the | 
emergency stocks of basic iron, but makers still have to 
retain the whole of their output for the needs of their | 
own steelworks. As there is no tonnage available for | 
sale, the official quotation for basic iron remains nominal 
at 1208. 6d. 

Hematite.—The situation in the hematite branch of 
trade is still far from satisfactory, but is becoming less 
stringent. Licences for supply are issued very sparingly, 
but the restrictions in use have enabled stocks to be 
built up and this, together with the increasing substi- 
tution of refined iron for hematite, will ensure continuity 
of deliveries of the latter to consumers having special 
priority claims. The stabilised prices are ruled by No. 1 
grade of hematite at 138s. 6d., delivered to North of 
England buyers. 

Foreign Ore.—Supplies of foreign hematite ores are 
somewhat difficult to obtain, but the imports of other 
qualities are satisfactory. 

Blast-Furnace Coke.—Transactions in Durham blast- 
furnace coke are confined within narrow limits by the 
disinclination of both buyers and sellers to enter into 
new contracts. The recognised market figure for good 
medium qualities is steady at 36s. 9d., f.o.r. 

Manufactured Iron and Steel.—Increased deliveries of | 
home-made semi-finished iron and steel are enabling the 
tonnage accumulations at the re-rolling mills to be kept 
at a satisfactorily high level, though some withdrawals 
have been necessary owing to the reduction of imports 
from overseas. Manufactured-iron firms could handle 
more light work, but are busily engaged on the produc- 
tion of heavy commodities. All departments in the 
steel industry are actively employed with the exception 
of plants turning out structural material. A further 
increase in the output of special alloy steels is necessary 
to cope with the growing demands for larger deliveries. 

Scrap.—The demand for heavy grades of iron and 
steel scrap shows no signs of reduction. 








Merssrs. HADFIELDs, LIMITED.—<A luncheon was held 
at the Sheffield Club on December 13, to celebrate the 
50th anniversary of the appointment of Mr. W. B. 
Pickering to the staff of Messrs. Hadfields, Limited, East 
Hecla Works, Sheffield. Mr. Pickering has been for 
many years commercial manager and a director of the 
firm. Among other appointments, he is chairman of the 
General Steel Castings Association, the Dredger Spares 
Export Group, and the Sheffield and District Branch of 
the Federation of British Industries. 


Winpow GLass REPLACEMENT.—The replacing of 
broken glass in roof lights and north lights of factories 
in war-time is not always an easy task, but effective sub- 
stitutes for glass are now available. Messrs. Dufalite, 
Limited, 112/114, Fenchurch-street, London, E.C.3, 
manufacture three types of such a substitute which 
materials, 1t is claimed, pass a large percentage of in- 
cidental light, can be inserted by ordinary glazing 
methods, are weatherproof and will stand up to pres- 
sures of 112 Ib. per square foot, and will not splinter 
if pierced, while any rent can be rapidly and easily re- 
paired. Two of the materials, known as Dufawyre, 
consist of galvanised wire netting, of 4 in. and 1 in. 
mesh respectively, between two layers of cellulose 
acetate. In the third material, Dufayglass Fort, a cotton 
mesh is employed for reinforcement. The cellul 


NOTICES OF MEETINGS. 

It is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








INSTITUTION OF MECHANICAL ENGINEERS.—To-day, 
2.30 p.m., Storey’s-gate, St. James’s Park, Westminster, 
S.W.1. General Meeting, in conjunction with the 
Internal-Combustion Engine Group. “The Axial 
Vibration of Diesel-Engine Crankshafts,”” by Mr. R. 
Poole. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScCOTLAND.—To-night, 6.30 p.m., 39, Elmbank-crescent, 
Glasgow, C.2. Open Meeting, under the auspices of 
the Mines Department. Informal Discussion on “ Fuel 
Economy,” to be introduced by Mr. W. L. Boon. 

INSTITUTION OF ELECTRICAL ENGINEERS.—North- 
Eastern Centre: Monday, December 22, 6.15 p.m., The 
Neville Hall, Westgate-road, Newcastle-upon-Tyne. 
Ordinary Meeting. ‘‘ Electrical Industrial Installations,” 
by Mr. L. C. Grant. 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 


Scottish Steel Trade.—There has again been little 
change in the Scottish steel trade during the past week. 
The shipbuilding industry continues to absorb a large 
tonnage of material but steelmakers have been able to 
meet the demand. Other consumers have also been 
specifying freely, particularly for special high-grade 
steels. Tank and boiler plates are very active and 
sectional material is also in steady demand. Business in 
black-steel sheets is good but makers are able to meet 
the demand and give fairly prompt delivery. The 
following are the current quotations :—Boiler plates, 
171. 12s. 6d. per ton; ship plates, 16/. 3s. per ton; 
sections, 151. 8s. per ton; medium plates, 4 in. and 
thicker, rolled in sheet mills, 21/1. 15s. per ton; black- 
steel sheets, No. 24 gauge, 221. 15s. per ton; and gal- 
vanised corrugated sheets, No. 24 gauge, 26/. 2s. 6d. per 
ton, all for home delivery. 

Malleable-Iron Trade.—There is plenty of business in 
the West of Scotland malleable-iron trade, though 
makers are not being unduly pressed. Supplies of 
wrought-iron scrap are still coming in rather slowly. 
The re-rollers of steel bars are quiet at the moment and 


| the immediate outlook is not very bright. . An improve- 


ment is expected with the commencement of the new 
quota period in January, but so far the orders booked 
for the new period are not very heavy. Good stocks of 
semies are held. The current quotations are as follow: 
Crown bars, 151. 12s. 6d. per ton ; No. 3 bars, 131. 12s. 6d. 
per ton; No. 4 bars, 131. 17s. 6d. per ton; and re-rolled 
steel bars, 171. 15s. per ton, all for home delivery. 

Scottish Pig-Iron Trade.—Active conditions are still 
general in the Scottish pig-iron trade and the whole 
output is quickly taken up. The demands of the steel 
trade are particularly heavy and practically the whole 
production of hematite and basic iron is set aside for the 
steel manufacturers. Foundry grades of iron are in fair 
demand. To-day’s market prices are as follow :— 





| Hematite, 61. 18s. 6d. per ton, and basic iron, 61. 0s. 6d. 


per ton, both delivered at the steel works ; foundry iron, 
No. 1, 61. 5s. 6d. per ton, and No. 3 61. 3s. per ton, both 
on trucks at makers’ yards. 








TRAIN SERVICES FOR Factory EMPLOYEES.—The 
number of extra trains run by the London Midland and 
Scottish Railway for employees at Government factories 
is now 267 per day. On Sundays, the number of special 
trains, for workpeople only, total 209. These figures 
relate to special services and do not include the trains 
used by employees in factories which are not directly 
under Government control. 





CONTROL OF T1n.—The Minister of Supply has issued 
the Control of Tin (No. 3) Order, 1941, which came into 
force on December 9. Under this Order, any person 
holding any tin in the form of ingot, slab, block, bar, 
stick, grain or granulated tin, other than a person carrying 
on an undertaking which involves the treatment, use, or 
consumption of such tin, is required to hold the metal 
at the disposal of the Minister of Supply. He must send 
forthwith particulars of quantities, qualities and the 
location of his holding to the Joint Controllers of Non- 
Ferrous Metals. This requirement applies both to tin 
situated in the United Kingdom and to any tin which 
subsequently arrives, or is produced, in the United 
Kingdom. Furthermore, ho person can acquire any tin 
in the forms listed above, or tin scrap, ore, concentrate, 
id slag, dross or sludge without a licence from the 








has a mat finish, to eliminate reflection, and ca 
painting can be »applied. The materials have . been 
approved by the Passive Air Defence at the Ministry 
of Supply and by the A.R.P. Department of the Ministry 
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Yeovil ; and J. Thompson, Yeovil. 





of Aircraft Production. 


Minister; neither must he dispose of such materials 
except to the holder of a licence. All communications 
regarding the Order should be addressed to the Joint 
Controllers of Non-Ferrous Metals, Grand Hotel, Rugby. 
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POST-WAR UTOPIA. 


Tue fifth clause of the Atlantic Charter states 
that the policies of the United States and the 
| United Kingdom aim to “ bring about the fullest 
collaboration between all nations in the economic 
| field, with the object of securing for all improved 
labour standards, economic advancement and social 
security.” 
Winant, speaking at Liverpool on November 27, 
enlarged on this declaration and said that after 


the war we should turn our attention “ most imme-|S8pectre of want. 


held to refer to a deterioration in political conditions, 
carrying potentialities of war, it may be justified ; 
but it does not help to a rational consideration of the 
future to pretend that there has been a check in 
the advance which is based on the ever-widening 
application of scientific discovery. The standard 
of living of mankind as a whole has advanced in 
those 20 years which are stigmatised as showing 
only retrogression. 

Many of those who concern themselves particu- 
larly with the future appear to be convinced that 
the only way in which it can be made better than 
the past is by radical changes in social and political 
organisation. Thus the Federal Unionists, arguing 
at times from the examples of Switzerland and the 
United States, contend that the difficulties which 
will confront post-war Europe can only be solved 
if the countries constituting it will enter into a 
Federal Union, with a Federal Parliament control- 
ling the major activities of all the countries con- 
cerned. Mr. W. Ivor Jennings, who is Reader in 
English Law in the University of London, has 
drawn up a formal constitution for this united body ; 
but as the German Reich is to be represented in 
his “‘ States’ House” by nine members, and Great 
, Britain and Northern Ireland by seven, many 
people will hardly be attracted by his plan. Mr. 
Dutch is much more alluring. His proposal is 
that the various Continental countries now engaged 
in the war shall unite to form a “‘ European Common- 
wealth” ; he does not include Russia. They are, 
apparently, to be told to do this ; not to be asked. 
Great Britain will not be a member of the united 
body, but, in conjunction with the United States, will 
supervise its currency and finances for an indefinite 
period. European nations at present neutral will 
be empowered to join the Commonwealth should 
they so desire. The obvious objection that Germany 
would dominate such a combination is met by the 
proposal that that country should be partitioned, 
and that Northern Germany, Southern Germany, 
Austria, and the Rhineland should join as separate 
members. 

Detailed discussion of the political aspects of a 
scheme of this kind lies rather outside the sphere of 
this journal, but the industrial proposals which form 
a part of it are decidedly our concern. They are of 
considerable interest. The leitmotiv of Mr. Dutch’s 
book is the contention, already mentioned, that the 
troubles of the world are due to what the author 








| 


terms “ the fear of living.” By this he means that 
since the last war a factor of uncertainty has been 


The American Ambassador, Mr. J. G. | introduced into the lives of most of the inhabitants 


of Europe ; they have not been able to look forward 
to a secure future, and have been haunted by the 
This condition, which is the 


diately and energetically ” to freedom from want. | basic cause of the war, has been introduced by the 


As these pronouncements come from responsible 


people, they may be accepted as accurate state- | 
ments of the intentions, or at least the ambitions, | conference. In this matter, as in others, Mr. Dutch 
of the present rulers of the countries concerned ;| We@kens his case by overstating it. He says, for 
in view of the positions now occupied by their | instance, that while Great Britain has found a 


authors, moreover, it is not a matter for criticism 
that neither the document nor the speech contained 


attained. 


| 


any indication of how the desired ends were to be | 


self-sufficing policy of most of the European states, 


several of which were created at the last peace 


natural market for its goods in the Empire, the rest 
of the world serving only as a supplementary 
market for surplus products, “‘Germany has not 
found a natural market since it lost its colonies.” 


| That mankind should long for, and dream of,| He might have illuminated this remark had he 
a better world rising from the wrack of the present | Stated what proportion of Germany's exports went 
is natural and inevitable, and not to be discouraged. to her colonies in 1913. Actually, excluding military 
It would be well, however, that it should not set its | forces, which do not represent a trading asset, the 


| hopes too high. Dreams not greatly different in 
| character were current in 1919. We are now told 
| that the reason that these were not fulfilled lay in the 
clauses of the Treaty of Versailles, and that, by 
adopting this or that type of procedure, mankind 
| will not again be disappointed. Presumably to 
strengthen their case for drastic alterations, pur- 
veyors of new European or world constitutions 
| frequently represent the period between the two 
| great wars as one of pure retrogression. Mr. Oswald 
| Dutch, for instance in his Economic Peace Aims,* 
| says that, “‘ Before war broke out in 1914, fear of 
‘living did not exist. Every man who could and 
would work, had work to do. All that consti- 
| tuted the ‘ good old times ’ came to a sudden end on 
| August 4, 1914.” In so far as this statement may be 





1 Edwin Arnold and Company. [Price 





* London: 
12s. 6d. net.) 


total number of Germans living in these colonies 
before the last war was less than 19,000. The 
total imports were valued at about 10,000,000/., 
and the exports at about 8,000,000/. Germany’s 
share in the total trade was about 36 per cent. The 
same kind of undesirable exaggeration is contained 
in the statement that, before 1914, “there was 
work for everyone.” 

The basis of Mr. Dutch’s economic plan is that 
the government of the European Commonwealth 
shall contain a Minister for the Procuration of Work, 
and the governments of the States forming the 
Commonwealth shall have similar ministers. It 
should be explained here that the individual States 
will retain their own governing bodies under the 
scheme, but their authority will be confined to 
internal affairs ; foreign policy, defence and finance 
will be in the hands of the Commonwealth Govern- 
ment. To handle matters in the economic field, an 
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International Commission for the Procuration of | the field of mechanical engineering, in which he did 
Work will be set up. This, we regret to say,|such valuable work, Mr. Hodgson, in The Time- 
Mr. Dutch calls the ICPOW ; there are too many | Journey of Dr. Barton, also indulged in a vision of 
nasy words of that kind in the world already, mostly | the future. He also had ocean plane bases, which 
of evil association, without adding to their number. | swelled to the size of floating islands. Probably, 

Working in conjunction with local committees | however, his best item from the point of view of 
and an Institute of Research, the Commission, | creating work was a dam across the Straits of 
which would -include representatives from Great | Gibraltar. This took 100 years to build. In 
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succeeded in avoiding no less than 19 torpedoes, 
and also escaped further damage in a second high 
level bombing attack. In the final attack, how 
ever, she was hit on the bow and then on the port 
side and stern, and quickly settled on her beam 
ends. The Prince of Wales also turned on her side, 
and finally capsized ; the number and position of 
the hits upon her. however, does not seem to hav: 


Britain and the United States, would examine the | another 60 years the level of the Mediterranean had | been mentioned in the accounts published so far. 
practicability of proposals for the procuration of | fallen sufficiently, owing to evaporation, to enable} (Colonel Knox’s statement on the Pearl Harbou: 
work and, if it approved them, would issue inter- | 40,000,000 horse-power to be generated by the engagement shows that the American losses consist 


, . | . r: 
national loans to enable them to be carried out. | waters of the Nile. |of the battleships Arizona and Oklahoma; th: 
The problems of the future of ‘post-war Europe | destroyers Cassin, Downes and Shaw ; two smalle: 





This industrial State activity is not intended to| 
supersede private enterprise, which would exist | are not to be solved by engineering schemes, how- craft, one of which is the minelayer Oglala ; and 
side by side with it ; it is expected, however, that |ever vast, and Mr. Dutch’s work would have been | the old target-ship Utah, formerly a battleship 
private ventures would mainly be confined to/ more valuable had he attempted to indicate some | The Japanese losses included three submarines 
smaller-scale projects. It is an important aspect | of the preliminary steps by which his Utopian con- | though it is not clear whether these took any active 
of Mr. Dutch’s proposals that he is not putting | stitution could be introduced, and if he had at least part in sinking the American ships. It is stated 
forward a scheme for the State operation or control | indicated a realisation of the difficulties in the way.| that the Oklahoma. a vessel of 29.000 tons, con 
of industry. The purpose of the Commission is to} His new Europe will appear a little visionary to | temporary with the later ships of the British Queen 
ensure that the projects put forward are sound, and | most people, but his International Commission for | Fjizabeth class, capsized, but could be righted and 
to enable them to be financed on a secure basis.| the Procuration of Work may adumbrate an im- | repaired. The extent of the damage to the Arizona, 
Approved work would be carried out by contracting | portant possibility. Very large capital sums will | , slightly more recent vessel, of approximately th« 
firms, and, as the countries of the European} be required for the rehabilitation of many parts of | same date as the British Royal Sovereign class, has 
Commonwealth would have a common currency,| Europe. The financial status of many of these | not been disclosed. The only otber naval loss 
guaranteed by Great Britain and the United States, | communities will not enable them to borrow such | admitted by the United States is that of the small 
it is considered that there would be no difficulty} sums on a reasonable basis, and an international | gunboat Wake, captured at Shanghai by the 
in ensuring the support of capital to an indefinite | guarantee of the type proposed might well represent Japanese cruiser Idzumo. It is possible that other 
extent. Large sums would also be made available | the difference between success and failure. Most of | yegsels were damaged to some extent, though not 
by passing to the Commission all contributions, | the money would probably have to come from this | sufficiently to incapacitate them for further action. 
both of employers and employees, which are now | country and the United States, but the investment | For the Americans, it is claimed that they have 
paid into unemployment funds. | of capital under the auspices of an authority, the | sunk the battleship Haruna, severely damaged her 

This latter proposal would result in the disappear-| probity of which was guaranteed by the more | sister ship Kirisima and an unidentified cruiser 
ance of unemployment benefits; but, Mr. Dutch | responsible nations, would represent a sounder and (perhaps sunk) and have hit various smaller vessels 
considers, this would not matter, as an essential} more attractive type of activity than were, for) jn isolated bombing attacks. No confirmation has 
feature of the whole scheme is that every one is instance, the large capital investments made by the | heen forthcoming of “ the greatest naval battle in 
to be guaranteed, and is to be found, work. This} United States in Germany after the last war. | history,” announced by the Berlin wireless in the 
state of affairs is to come into existence “ imme- | early ‘stages of the Pacific war, and the immense 
diately on the close of hostilities.” This last- | SSS | space in which the opposing fleets can manceuvre 


mentioned statement is not a momentary aberration | THE NAVAL WAR IN THE make it quite possible for them to steam consider- 


on Mr. Dutch’s part ; he makes it, in various forms, | able distances without coming into contact. The 
PACIFIC, 


many times. As, however, “the rebuilding, plan- Japanese seem to have been using comparatively 
ning and modernisation "’ of cities is to begin “ on | heavy ships to cover landing operations, which 
the day when the armistice is signed,” he is pre-| Tye “fog of war” seems to have descended | suggests that their reserves of modern cruisers may 
sumably of opinion that there will be no difficulty | fairly solidly on naval operations in the Pacific, and, | not be so large as rumour would make them ; 
in finding immediate work for the millions of de- apart from the several leading episodes, about which | though the extreme secrecy which has enshrouded 
mobilised soldiers and released munition workers.| 4 certain amount of information is now filtering | all Japanese naval developments for a number of 
The reason that he insists on the necessity for|through from various sources, it is difficult to| years prevents any reliable deductions. 

bringing his plan into immediate operation at the | visualise the naval situation there as a whole. The| Two features of the naval losses that cannot fail 
termination of the war is that he fears a long period | hrief news of the sinking of the Prince of Wales and | to impress the critical observer is the frequency with 
of disorganisation and uncertainty, which would | the Repulse, which was all that we were able to| which severely damaged warships have capsized, 
result in the extreme elements in the population | incjude in last week’s issue as it went to press, has| or, at least, have turned on to their beam ends 
engendering unsound social and political move-| heen amplified to some extent, and the statement | before sinking, and the apparent inadequacy of 
ments, leading to disaster. This is a valid fear, but | py Colonel Knox, the United States Secretary of| bulges as a protection against the effects of 
we are not given any indication of how the organisa-| the Navy, has established the nature and amount | torpedoes. These are the more remarkable in the 





tion necessary for the immediate change over to 
peace activities is to be brought into being. Trouble 
is mainly to be feared in enemy, and some of the 
enemy-occupied, countries, and what the believers 
in Mr. Dutch’s proposals are expected to do about 
it we have no idea. In connection with this work- 
for-everybody scheme, it should be added, al 
frontier restrictions are to disappear, and work- 
people may go to any country they desire and 
settle down there. All customs duties are to be 
abolished in three months. 

It might have been supposed that, in a Europe 
organised as a single unit and with a stable currency, 
there would be sufficient major constructional works 
required by the ordinary course of developments 
both to employ the activities of the Commission and 
to absorb the capital available. That Mr. Dutch 
rather doubts whether they would also employ 
all the workpeople who are to be guaranteed jobs 
is suggested by his enumeration of some of the 
projects which might be undertaken. These include 
the structure of ocean plane bases * ; the erection 
of large meteorological stations in the Arctic and 
Antarctic ; railway and motor-road construction 
in South America and Africa ; the Channel Tunnel, 
and so on. “These projects will give work to 
millions.” Although none of these proposals may 
be in the region of fairyland, this type of paper 
scheming is out of place in a book which is intended 
to be a practical contribution to world affairs, and 
tends to shift it into the region of romance. If 
Mr. Dutch wants something spectacular for his 


new world, we can recommend the flight of fancy of | Eastern Fleet. 
the late Mr. J. L. Hodgson. Leaving for a while | 


| of the damage sustained by the United States Navy 
in the initial Japanese air attack on Pearl Harbour, 
Hawaii; but what damage has been inflicted on 
the Japanese naval forces is still obscure, and is 
not made less so by the flat denials by their radio 


| commentators that hits claimed on the battleship | 


Haruna and another vessel, not exactly identified, 
| bave resulted in the sinking of both. Far from 


| admitting anything of the kind, the Domei agency | 
|claims that the American statement of losses at! 


| Pearl Harbour greatly minimises the actual damage, 
|and claims that three battleships were sunk there, 


| that an aircraft-carrier has been sunk and another | 
“probably sunk,” together with three smaller | 


| warships and two vessels of other types. 
| The general picture of the sinking of the Prince 


light of the severe punishment withstood by the 
Bismarck before she finally lost buoyancy. Com- 
ment on both points is necessarily hampered by lack 
of complete knowledge of the facts of design, con- 
struction, and extent and location of the damage in 
particular instances—knowledge which is jealously 
guarded by all navies ; but, on the face of things, 
there appears to be scope for some further in- 
vestigation into the stability of warships in damaged 
condition, and into the justification for the exag- 
gerated superstructures that are so general among 
modern, and modernised, capital ships. These 
may be relatively light by comparison with the 
main structure, and their capsizing moment may 
be negligible while full stability is retained ; but 


| their effect upon a ship with one or more compart- 


of Wales and Repulse can now be pieced together| ments open to the sea is inevitably much more 


fairly completely. 


by one of their submarines, which led to the natural 
| assumption that submarine attack supplemented, 
if it did not precede, the air attack by bombers 
| flying at about 15,000 ft. and later, by torpedo- 
|carrying aircraft. That the casualties were so 
|much lighter than they might have been, even 
though they include Admiral Sir Tom Phillips, was 
| news as unexpected as it was welcome, but there is 
|no question that the loss of these two ships repre- 
|sents a naval reverse of the first magnitude. 
| However quickly replace ships are rushed to the 
| East, some weeks must elapse before they can 
| reinforce effectively the remaining part of the 
The Repulse, it appears, was 
hit by a bomb in the first attack, but afterwards 





Originally, the Japanese were} serious than would be that of the smaller and 
reported as having said that the vessels were located | 


lighter top-hamper of the last war. It may be 
suggested, too, that quicker-acting arrangements 
might be devised for flooding compartments on the 
undamaged side to correct a list before it is com- 
pletely out of hand; even to the length of pro- 
viding, at selected points, for the application of 
explosive charges to blow holes in the shell. The 
benefit might be only transitory, for a continued 
loss of buoyancy must result in loss of stability 
also, even if it were uniformly distributed ; but the 
delay might be sufficient to enable the ship to be 
worked or towed into shallow water, or, at any 
rate, to permit a larger proportion of the crew to be 
taken off. The Ark Royal was only some 12 miles 
from Gibraltar when she foundered, and another 
two or three hours might well have saved her. 
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NOTES. 


THE ENGINEERING WAGES AWARD. 


Tue awards of the National Arbitration Tribunal | 
on the applications of the engineering and ship- | 
building trade unions for increases of wages were | 
issued on Thursday of last week. The Amalgamated 
Engineering Union and the National Union of | 
Foundry Workers had claimed an advance of 4d. | 
an hour on basic rates ; the Confederation of Ship- | 
building and Engineering Trades, an advance of | 
10s. a week on basic rates; and the Engineering 
Joint Trades Movement, a substantial advance, also | 
on the basic rates, which was assumed in some | 
quarters to be as high as 1/. a week. The Tribunal | 
has awarded, in the case of each application, “a | 
flat rate increase of 5s. a week to all adult male 
workers, such increase to be applied in the same 
manner as the existing bonus.” The awards take 
effect as from the beginning of the first full pay 
period after December 10, and affect a total of 
nearly 2,000,000 employees. It will be seen that 
the increase is in the national bonus, and not in 
the basic rates, as the unions had desired. Piece 
rates are not affected, although the increase will 
have to be taken into account in calculating the 
rates for overtime. Youths’ and boys’ wages were 
not mentioned in the claims or in the awards, but 
presumably they will be correspondingly adjusted 
in accordance with the arrangement in the engin- 
eering trades, which provides for modifications by 
a percentage of the men’s rates. Separate agree- 
ments exist for the regulation of women’s wages. 
In cases where anomalies arise between the earnings 
of different classes of tradesmen, the awards provide 
that the existing machinery for negotiation shall be 
employed to correct them. Now that the award 
has been made, it will have to be accepted by the 
nation in general ; but it must be admitted that, as 
a step in the direction of inflation, it must nullify 
to an appreciable extent the efforts of the Govern- | 
ment to avoid that development. That inflation 
could be entirely prevented is too much to expect— 
it is a process that can be traced uninterruptedly | 
for many centuries, and is invariably accelerated 
under war conditions: but there is no justification | 
for accelerating it artificially by taking advantage 
of war circumstances to urge the tenets of class 
warfare as was done in some parts of the A.E.U. 
statement which was put forward as “ the engineers’ | 
case for an increase.” The accusation that “ the 
public interest does not seem to enter into the} 
question when the manufacturer's returns are under | 
consideration,” to quote one of the milder charges, 
simply is not true ; manufacturers and shareholders | 


| justification for the Register’s existence is dimin- 


ENGINEERING. 





| 
|in Scotland. There will be no Saturday work after 
February 1. In the pay week which includes 
| Sunday, February 8, 84 hours should be worked on 
| all weekdays, except Saturday, February 7, when 
74 hours should be worked. In subsequent pay 
weeks the hours worked on any weekday should be 
increased, as daylight permits, up to a maximum of 
60 per week. Working on the Sundays mentioned 
above will be in accordance with the directions of 
the Minister of Works and Buildings and will not 
therefore infringe the conditions on which provisional 
certificates of registration under Defence Regulation 
56 A B have been given. Working on any Sundays 
other than those mentioned above will be a breach 
of the Regulation. Wages payable on Sundays, | 
during the period concerned, will be subject to the | 
ordinary overtime rules of the industries. On sites 
scheduled under the Essential Work (Building and 
Civil Engineering) Order, the payment by results 
scheme will apply to work done on Sundays, and 
earnings will be calculated under that scheme as on 
a weekday, together with single time rate in 
addition. Sundays are excluded from the calcula- 
tion of the guaranteed week under the Essential 
Work (Building and Civil Engineering) Order and 
workmen on scheduled sites are entitled to their 
guaranteed minimum under the Order irrespective 
of any work done on Sunday. 





| 
| 


Tue CEenTRAL REGISTER. 


Many of the complaints that have been levelled | 
against the Central Register of the Ministry of 
Labour and National Service have arisen from an 
incomplete understanding of its intended functions ; 
more especially, from failure to realise that it was 
not designed as an employment agency for the benefit 
of persons seeking appointments, but as a record 
of the qualifications of professional men whose 
services might be needed by the rapidly-expanding | 
Government departments. In this respect, it has | 
functioned reasonably well; but, obviously, the | 
need for these functions cannot continue indefinitely | 
or with unabated urgency, nor is the pool of | 
suitably-trained men inexhaustible. Whether these 
considerations, with their implication that the | 








ishing, is responsible for the changes shortly to be 
made, or whether there is still any appreciable 
number of the older professional men experiencing | 
difficulty in finding employment, we are not aware ; | 
impressions may be misleading in the absence of | 


|exact quantitative data, and these have never been | 


forthcoming. However, changes are to be made. 
Replying to a question in the House of Commons on 


| Thursday last week, the Minister of Labour and 


National Service said that it was his intention, as 


cargo, the actual figure being 664, totalling 4,546,580 
tons gross. The next largest category is that of 
tankers, of which 197 are on order, totalling 2,053,800 
tons. Non-propelled vessels—mainly oil and cargo 
barges—number only 172 out of the total of 1,151, 
and their tonnage (85,765) is relatively insignificant. 
Of the self-propelled vessels, 626 cargo ships, 18 
passenger vessels, and 64 tankers are to have steam 
engines; 127 tankers will have turbo-electric 
machinery, and are the only type to be thus 
equipped ; and 38 cargo ships, 6 tankers and one 
passenger vessel will have Diesel engines. The only 
examples of Diesel-electric propulsion will be two 
large tugs and two ferries. The figures given 
above for the different types of propelling machin- 
ery refer only to the named categories of tonnage, 
however ; the total numbers of vessels fitted with 
the respective types of machinery are—729 with 
steam engines or turbines, of an aggregate horse- 
power of 2,980,900; the 127 tankers previously 
mentioned, totalling 758,000 horse-power; 101 
Diesel vessels, of 233,790 horse+power; and the 
four Diesel-electric craft, of 27,700 horse-power. 
The summary of the present state of the shipbuild- 
ing programme of the Maritime Commission shows 
that, on November 1, contracts had been placed for 
809 vessels, including the 312 ships of the Emer- 
gency Programme. Of this total of 809, 118 ships, of 
920,903 tons, had been delivered (including those 
delivered incomplete to the Navy Department) ; 
141 had been launched ; and the keels had been laid 
of 183. Many of the yards concerned in the remark- 
able feat of ship construction thus developing in the 
| United States have single orders in hand, any one 
|of which would attract spetial attention in normal 
| times. The Alabama Dry Dock and Shipbuilding 
Company, of Mobile, Alabama, has an order for 
36 tankers, 500 ft. long and of 10,750 tons each. 
The Bethlehem-Fairfield Shipyard, at Baltimore, 
Maryland, are building 62 6,800-ton cargo steamers ; 
the California Shipbuilding Company, of Los 
Angeles, have an order for 55 vessels of the same 
type; the Houston Shipbuilding Corporation, of 
Houston, Texas, andthe North Carolina Shipbuilding 
Company, of Wilmington, North Carolina, are each 
building 37 ships of the same design ; and the Sun 
Shipbuilding and Dry Dock Company, of Chester, 
Pennsylvania, have in hand 82 tankers similar to 
those being built by the Alabama Company. 


THE B.B.C. at War. 


That the British Broadcasting Coporation would 
| experience, in the event of war, several new varieties 
|of “technical hitch,” over which they would 

“have no control,” was generally expected, even 
| by those who were reasonably familiar with deve- 


are as much a part of the public as are their | soon as the necessary arrangements could be made, | lopments in radio transmission; and that other 
employees. The interests of all three parties are|to merge the present Central and Supplementary | kinds of difficulty were being encountered was 
equally involved, and all three pay the price of} Registers in a new Appointments Department of the | obvious to most listeners when war did break out 


failure or refusal to recognise this elementary fact. | 


WorkinG Hours in THE BuILpInG INDUSTRY. 


Ministry. The new department would deal with 
persons possessing specified administrative, mana- 
gerial, professional or technical qualifications, and 


| and, for a week or two (though it seemed much more), 


| their receiving sets appeared to pick up nothing 


from British stations except news bulletins, instruc- 


The hours of work recently permitted in the| With others who, though not possessing specific | tions, programmes of gramophone records, and 
building and civil-engineering construction industries | qualifications, had a normal salary in excess of | recitals on the theatre organ. The B.B.C. have 
provided for a maximum week of 60 hours on week- | 420]. per annum. It would operate through its | shown no unduly precipitate haste in claiming the 
days and no Sunday work except in certain | Staff at headquarters or through staff under the | credit that is due to them for overcoming those 


special circumstances. 


In winter the limited| control of the Regional Controllers, according to| early troubles and restoring their programmes to 


hours of daylight permit a maximum of 44 hours | the nature of the vacancies or the candidates. It| something approaching pre-war level; but they 


only if work on Sundays is not allowed. It has | 
therefore been represented to the Government that, | 
in view of the urgent necessity for maintaining 
production at the highest possible level, Sunday | 
work should be allowed until such time as more | 
than 50 hours per week can be worked in daylight | 
without having recourse to Sunday working. The | 
Minister of Labour and National Service and the | 
Minister of Works and Buildings, in consultation 
with the representatives of employers and work- | 
people, have therefore decided that hours should be} 
adjusted in such a manner as to permit of an 
average of 50 per week to be worked until the | 
beginning of February. For this purpose Sundays, 
December 21, 1941, and January 4 and 18, and 
February 1, 1942, should be worked. On the} 
Saturdays preceding these Sundays, work should | 
cease at mid-day, but on Saturdays, December 27 | 
and January 10 and 24, eight hours should be 
worked. Christmas Day will be observed as a 
holiday in England and Wales and New Year’s Day 








would maintain a separate register of persons 
within its scope who were known to be seeking an 
engagement and would endeavour to find suitable 
employment for such persons in some form of 
national service. The provincial organisation of the 
department would be closely associated with the 
district man-power boards. Details of the scheme 
were being worked out and when these were com- 
pleted a further announcement would be made. 


MERCANTILE SHIPBUILDING IN THE UNITED STATEs. 


The monthly Bulletin of the American Bureau 
of Shipping for November shows that, on the Ist 
of that month, 1,151 merchant ships were under 
construction in United States yards, their estimated 
total gross tonnage being 6,890,305. If, to this 
total, the ships building to British account are 
added, this means that over 7} million tons of 
merchant shipping are now in hand or on order 
in the United States. More than half of the 
American-owned ships are vessels to carry general 


have, at last, issued a sixpenny pamphlet, B.B.C. 
at War, which recounts in popular style the tale of 
those hectic weeks and of the further complications, 
and dangers, that subsequently descended upon 
them. As we have said, the story is told in popular 
| terms; for that reason, and because most of the 
| technical details are still regarded as highly con- 
| fidential, little is said about the engineering feats 
that were involved in maintaining the programmes 
and adhering, with remarkable fidelity, to the 
regular time-tables. On the technical side, there- 
fore, it is likely that many readers will find the 
pamphlet disappointing ; but they should be able to 
read between the lines in many places and to 
appreciate, accordingly, something of the skill and 
the devotion to duty that the staff, the artistes, 
and the broadcast speakers have displayed so con- 
sistently throughout. When that has been said, 
however, there remains a definite feeling that the 
organisation for war of this essential national service 








was by no means so complete as it might have been. 
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|they had lost only three battleships. Naval 
| architects and sailors were close allies ; it was the 


THE INSTITUTION OF 
NAVAL ARCHITECTS. | duty of the one to design, and of the other to use, 
A SPECIAL meeting of the Institution of Naval | _ — a Se and ‘ecourity 
Architects was held on Wednesday, December 10, | S°Penaee- enn Gaps come ueliner clea ner 
at the Connaught Rooms, London, W.C.2, for the | fight if it were not for the shipbuilders, and the 


wy : | great engineering profession in all its branches. It 
tern pe gor igh = pad cori was out of that combined effort, coupled with the 


caused by the death of Lord Stonehaven. The | °CU7#8® of = em, that Great Britain had 
dale wan talen ty Gir Teactues © Dilation. created an Empire, ready to fight to preserve the 
Bast. ene of the henesary vice-presidents, who, in highest | ideals of the human race. An immense 
his opening remarks, expressed the deep regret of responsibility fell to the lot of the naval architect, 
the members at the loss of Lord Stonehaven, a whether he — designing a warship e's om 
president who had done a great deal for the Institu- — ship. The way in which this responsi- 
tion, and always had its welfare at heart. He had, | . ility was being shown was indicated by the manner 
in fact, consented to remain in office longer than he |" which our new ships had stood up to modern 
had intended to do, so that the way might be clear | Y°* POS ; and the way they had kept the seas 
for Lord Chatfield to succeed to the presidential | Y°e* #fter week, without coming into port, was a 
chair as soon as his official duties permitted. tribute to the engineering chief of the Navy and to 
Actually, said Sir Eustace, Lord Chatfield had been | *P¢ engineering profession. The Institution would 
approached to accept nomination five years ago, | like to pay its own tribute to those who had 80 ably 
but had then be@n obliged to decline. "Now, the conducted the affairs of the Navy ; and to wish for 
Council had resolved unanimously to repeat the | ® fruitful comradeship between our sailors and the 
invitation. He was no stranger to the Institution, | fighting Forces of the other nations associated with 
having served as an Associate Member of the Council | them, — whom he would arrears especially the 
for come ten years. Gir Bustace moved, therefore, Navy of the United States, in the gigantic struggle 
that Lord Chatfield be elected as President of the | Wich now covered all the waters of the earth. 
Institution. The motion was seconded by Engineer | 
Rear-Admiral W. M. Whayman, and carried. 

Lord Chatfield thanked the members warmly for | 
electing him as their President. He appreciated 
the reference by Sir Eustace to his services on the | 
Council, and regretted that his other duties had not 
permitted him to do as much there as he would | d a 
have liked. When the presidency was first offered| | To THE EpiTor oF ENGINEERING. 
to him, he was very fully occupied at the Admiralty,| 5t®,—I have read with considerable interest the 
and with an official visit to India ; but his interest | @Tticle on “The Industrial History of Russia, 
in the Institution had not lapsed. He held it in| contributed to your journal of November 28, 
high regard, having had so much to do with naval | page 424, by Engineer-Captain E. C. Smith, O.B.E., 
architecture, and would be glad to do all that was| R.N. In dealing with the work in Russia of John 
in his power to help it. | Perry, the author makes no reference to the book 

The secretary, Mr. G. V. Boys, M.A., then read a| published by Perry on his return from Russia, 
telegram from the Society of Naval Architects and | entitled The State of Russia under the Present Czar, 
Marine Engineers, New York, offering Lord Chat- | London, 1716. The book was listed among the 
field their hearty congratulations, and good wishes | Tecent additions to the library of the Patent Office 
for the success of his presidency. | (item 81292) in the Official Journal (Patents), of 


LETTERS TO THE EDITOR. 
THE INDUSTRIAL HISTORY OF 
RUSSIA. 
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FROM THE INSPECTOR’S 
POINT OF VIEW. 
| By A.I.N.O. 


| 
| No true Briton likes an inspector. There is, for 
| example, nothing so exasperating as being asked to 
| produce one’s ticket when travelling first class 
| especially if it is a third-class ticket. The Inspector 
of Naval Ordnance therefore starts his career at « 
| considerable discount for, if inspectors as a class 
| are unpopular, Government inspectors are anathema 
|to all manufacturers. The sturdy independenc: 
| which raises a man from foremanship in a_ pot 
| and pan factory to the managing directorship of a 
| vast organisation is naturally affronted by th« 
| knowledge that the Government inspector has 
| considerable power to interfere with production by 
| insisting on a higher standard of excellence than 
the manufacturer himself considers to be necessary. 
| It is no uncommon thing to hear it said that, 
| “ after all, it’s only got to work once,” when discus 
sion is taking place about the finish required on 
something that is to be fired at the enemy; and 
| the retort must inevitably be “ Yes, but it must 
work that time.” 

An individual who joins the Inspection Depart 
ment in time of war must indeed walk warily, for 
| he will be shot at from all angles and, if he succumbs 
|to the sniper’s bullet but once, he will find it 
| difficult to come to life again. Business men are 
| shrewd judges of character and ability, and are not 
| renowned for changing their opinions. It is very 
necessary, therefore, to make a good impression, 
when first visiting a factory and to make it clear 
to the “ powers that be” there that the inspector 
has only one aim, and that is to ensure that the 
weapons being manufactured will leave the works 
100 ver cent. efficient. He, by virtue of his office, 
is in possession of knowledge that the manufacturer 
will not usually have—knowledge of the conditions 
under which the weapons are stored before and 
during use. If he can make it clear that he is there 
to help in the avoidance of mistakes and failures, 
and not to act as a damper of enthusiasm and output, 
then he will not suffer the bitter experience of being 








The election meeting was followed by a luncheon, | December 3, 1941. 


at which Lord Chatfield, as President, took the 
chair. 
A. V. Alexander, First Lord of the Admiralty ; but 
he, with Admiral Sir Dudley Pound, the First Sea | 
Lord, was unable to be present for reasons which | 
those of the company who had not heard the news 
of the loss of H.M.S. Prince of Wales and H.M.S. | 
Repulse soon learned from Lord Hankey, who} 


proposed the toast of “The Institution” in his| 


stead. Lord Hankey, in referring to the Admiralty 
announcement, said that he would refrain from 
commenting upon it, except in two respects. The 
first was that he wished to express his complete 
confidence that the forces commanded by his friend, 
Admiral Sir Tom Phillips, had been true to the 
highest traditions of the Navy. The second was his 
conviction that this setback would not weaken or 
abate in the smallest degree the confidence of the 
nation in ultimate victory. If he had learned any- 
thing at all during his 6} years’ experience of war, 
it was the necessity of keeping an open mind, 
neither becoming over-elated at success nor giving 
way to depression. Turning to the subject of the 
toast, Lord Hankey said that his work as chairman 
of the Engineering Advisory Committee and also of 
the Scientific Advisory Committee had brought him 
into close contact with the world of science and of 
engineering. He had found that representative 
engineers and scientists were at one in their high 
regard for naval architects, especially those in the 


Royal Corps of Naval Constructors, who were so| 


closely associated with the Institution. 

Lord Chatfield, in his reply, said that it might 
have been regarded as inappropriate that they should 
assemble for luncheon under the shadow of the sad 
news of that morning ; but that was not the way in 
which the British Empire conducted its fighting. | 
They smiled between the rounds, and decided to 
continue their game of bowls. Remembering the | 


tremendous weapons of modern war against which | 
the Navy had to fight, they might consider them- | 
selves blessed by Providence in that, in two years, 





The principal guest was to have been Mr. | Laurel Cottage, 


| quietly sidetracked by the manufacturer telephoning 
|someone higher up in the Department wherever 
| there is a point at issue between them. 
| The ideal inspector must be able to talk to manu- 
|facturers in their own language, whatever it is 
| (and it will be appreciated that modern weapons 
| include nearly every trade in their production, from 
| plastics to the heavy steel industries). He must be 
| able to express himself clearly, both verbally and 
PAINTS. | On paper, ae to hold the balance fairly between 
To tHE Epiror oF ENGINEERING. | the natural tendencies of his own staff to abuse 
Str,—You may be interested to know that the| the manufacturer, and vice versa. He must be 
article on the above subject, published in your issue | possessed of a roving eye and the ability or luck to 
of November 21, on page 416, aroused considerable | drop on faults that have escaped his underlings’ 
interest in a variety of trades. Research depart-| vigilance. He should have a thorough grounding 
ments of many large concerns are carrying out/| in elementary engineering, physics, and chemistry ; 
work on these paints, but your readers may find it | and, above all, he must have abounding common- 
particularly useful to know of one application | sense, good manners, tact, and understanding. If, 
which was immediately found for them and has| to all these virtues, a sense of humour be added, 
been put into practice already. he will indeed accord with Kipling’s specification 
Precision parts being subjected to low-temperature | of a man. 
tempering show no signs of having been through| Such individuals, alas, do not grow on bushes, nor 
the heat treatment. A small dot of Thermindex|do they languish without employment for years 
paint changing below the oven temperature shows | waiting for a World War to give them a poorly-paid 
at once that the parts have been treated, even if| post in Government employ ; they are not likely, 
they have been stored for some considerable time’ | therefore, to be found in the Inspection Department. 
The example which was brought to our notice! The perfect inspector is to be found in Heaven only. 
involved the tempering of 3,000 parts in a batch, | Fortunately, much can be done by lesser mortals, 
and in the past, if one batch had missed any part | whatever their qualifications, if they are determined 
of the tempering process, the damage done, or the | to help the war effort first, last, and at all times. 
loss incurred, was serious. The same application | With this simple thought as a guide, it will be 
has also been made in connection with plastic) possible to avoid the pitfalls that lie on all sides. 
mouldings which, in some circumstances, are also| There is the danger of making a god of production 
subjected to heat treatment. In this case, also,| for production’s sake, of being stampeded into 
no reliable method had been devised previously to| sanctioning a departure from design by the urgency 
show that the parts had actually been subjected to| of the demand for the weapon, without considering 
the full treatment. to the full the implications of this departure. He 
| is a strong man indeed who will stop an assembly 
| line employing a thousand men because the products 
| of their work are unsatisfactory ; but this may have 
to be done, whatever the effect on the subsequent 
relations between the management and the Inspec- 
| tion Department. 


Yours faithfully, 
A. BEHR. 
All Stretton, Church Stretton, 
Shropshire. 
December 9, 1941. 








TEMPERATURE INDICATING 


Yours faithfully, 
For J. M. Steet anp Company, Lim1Tep, 
A. TREMAIN. 
Kern House, Kingsway, 
London, W.C.2. 
December 11, 1941. 
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There is the danger, also, of becoming soured by | [yy ORIGIN AND MANUFACTURE | Eighteenth Century.* 


the experience of man’s fallibility. When the 
inspector discovers that he is regarded as “ fair 
game ”’ by the workers—that anything put past 
him scores one for the home side—he will become 
suspicious of every man, and may develop the out- 


OF WOOD SCREWS.* 
By Dr. H. W. Dickryson. 


THE ‘wood screw, or the screw nail (a more correct 


‘“ term used in some parts of the country) is a nail on the | 


Mercer believed, and it is 
likely, that the demand for wood screws was stimulated 
by the introduction of cast-iron butt hinges (John Izon 
and Thomas Whitehurst’s Patent of 1775, No. 1102). 
They were known as “ secret ’’ hinges, because they 

could not be seen from the outside of the door. 

The first recorded attempt to bring in machine tools 


look of what Lord Donegall has described a8 80 body of which a thread is cut, the nut for which is|@nd make screws a factory product was due to the 
inverted Micawber—waiting for something to turn | 4). wood into which it is screwed. To enable this to| brothers Job Wyatt of Tatenhill and William Wyatt 


down,” 


He is a paragon who can steer an even | be done, a nick or transverse slot to accommodate a| Of Burton-on-Trent, who, in 1760, were granted a 


course between the Scylla of over-friendliness with | “ turn-screw ” or screwdriver is cut in the head. The | patent entitled ‘“‘a certain method of cutting screws 


the manufacturer and the Charybdis of blind | inventor of this ingenious combination of fastening 
insistence on the written word. and tool is unknown. 
The necessity for such virtues would not be so| th : ; H n 
vital if circumstances were different from those | bling a coach acsow, $ in. diameter by 4 in. long, is 
which prevail at the present time. If the mass- preserved in the Silchester Collection of Romano- 
production of weapons had been planned in plenty British objects, ¢. 400 4.p., in the Mnsoum at Reading. 
ha ; : plenty | The thread does not look as if it has been made by 
of time, so that the weapons had been fully proved filing, the only method then possible. The writer is 
before manufacture was commenced, if the gauge | doubtful about its provenance and thinks it must be 
production of this country were able to satisfy the | an accidental intrusion into the pit wherein it was 
demands made upon it, there would be little need | found. 
for anything but an automaton, fully provided} A screw of a different kind, but thought to be a 
with perfect drawings and gauges for all com- wood screw, was found in the Roman Camp of Dalheim, 
ponents. Things, however, are not like that. In | near Metz, sacked in 447 a.p. It is in bronze, 0-12 in. 
war there is no time to make up ground lost in the | im diameter and nearly 1 in. long, and is described es 
‘ a naire ere “une trés belle vis a large téte pointue et polygone.”” The 
idle days of peace. The fighting Services demand | screw is parallel and pointed ; the conclusion is that 
a number of weapons ; there is no time to dally | it was not a wood screw at all, bat was the knob end 
while the job is tested and proved to be a “ pro- | of a “ cross-bar ” brooch. 
duction job”—the order is placed, and manu-| The fact is that we are not on safe ground till we 
facture begins. Sometimes it is found that there | come to the Sixteenth Century, when we find Agricolat 
are discrepancies and errors in drawings and speci-| describing (without, however, any hint that it was 
fications, that the designer has not fully considered novel) a close approximation to the modern screw for 
the manufacturer’s angle and that the gauges ordered | "S¢ 12 Cas maiiang of eennee beliowe; Siethen, Se Com 
“may ; ' caer h .,| not mention the screw-driver. The screw is tapered 
for inspection purposes will not be ready until}, 4 point and has a slotted cheese head ; apparently 
after the contract is completed. All these and many | jt was a common article, for all that Agricola has to 
other problems are thrust at the inspector by in- | say about it is: ‘Some persons do not fix the hide 
sistent manufacturers, who must keep the wheels | to the bellow-boards and bows by iron nails but by 
of their factories turning, and who would rather | iron screws, screwed at the same time through strips 
do anything than commit that most heinous of |!aid over the hide. This method of fastening the hide 
crimes —“‘ holding up production.” Decisions | i$ 1ess used than the other although there is no doubt 
must be made, if not by the local man, by the that it surpasses it in excellence." Ramelli (1568) also 
: . a - llustrates these screws as being in use; the suggestion 
designer himself, who is loth to be stampeded. The ; ng Be 
. . . xe |is that they were made ad hoc by hand forging and 
inspector must be on the job, coaxing decisions out filing. The pointed screw was in existence in the 
of his superiors and keeping the manufacturer | Restoration period in England; a wood screw of this 
informed and encouraged. But who encourages | date is stated to be in the Pitt-Rivers Collection at 
the inspector ? | Oxford. Butt plates of sporting guns were fastened 
It is indeed a thankless task, the results of which | 7 ng ea this time. a eitiets tn 
can never be gauged. The goal that the inspector | __. ee eee SS ee ek en 
must strive to reach is that of hearing no complaints | Eighteenth Century. In 1749, the purchase of 5 dozen 
from the men who use the weapons at sea, and this, | 1 in. eewows ot 34,” ot Boondsby and, in 2960," < des. 
Ss poe § , ’ | screws very fine at 6d.” at Birmingham, are recorded.t{ 
alas, can never be attained. There are days when | Admittedly, it is an inference that these were wood 
reports reach him of stores that failed—it may be} screws. In the Birmingham Directory of 1770 there 
only a small percentage of the total number, but| are two makers of wood screws entered, namely, 
there will be more said about the few that fail than | William Tonks and John Jennings. Obviously, by this 
about the nameless many that function ; and so the | time wood screw making had become a regular industry, 
unhappy inspector can achieve no satisfaction, | Probably carried on in the homes of the workers. The 
Never does he hear from sea that such-and-such | Process was simple: the blank resembling a counter. 
a store is a howling success, nor do those in autho- | 2 clout nail was supplied by the nailer; the thread 
; 4 e ' ihe ; and countersink were done by hand filing, and the nick 
rity feel it necessary to encourage him by accounts | was cut by a hack saw. It is of some interest to note 
of successes. There should be no failures; but| that the points of gimlets are still formed by hand filing. 
there cannot be more than 100 per cent. success, | The production of screws by hand as a cottage industry 
and so the balance sheet will always show a deficit.| survived, according to Chamberlain,§ till about 
So give pause for a split second, you fighting men, | 1800. ; ‘ 
when next a weapon fails, and remember that the| In the latter part of the Eighteenth Century, wood 
fallibility of human nature is such that perfection | S°Tews were on sale in France. Roubo, in 1774, 
on eet ten oben j seg jatinr | describing the attachment of brass bands and mouldings 
n never be obtained. Let there be appreciation | | t into farnit boul k) ot * Cn too or eet 
of the 999 successes, and not too much emphasis | > ae eee irene Si Ee Pon 
7 ‘as , | avec des vis a téte fraisée comme auz fig. 19, 20, 22 et 23 
on the one that failed ; and, if you have a friend | ang “ On vend ces vis toutes faites.” He figures counter- 
in the Inspection Department—drop him a line | sunk pointed wood screws, beautifully drawn. He 
and tell him how you use the weapons that he tries | mentions that, by making the countersunk part deep 
so hard to give to you, accurate in performance | and leaving it proud of the surface, one can file off 
and, above all, safe to handle. We think of you/| the nick, so that the latter does not show. He shows 
at all times—think of us a little, and forgive us our | butt hinges fixed with wood screws, and illustrates 
tresmeeses the screwdriver bit used in the carpenter's brace—the 
I . | first instance that we have noted. It is of interest to 
|state that, although the screwdriver or turnscrew 
NORAL TECHNICAL PUBLICATIONS.—As our readers | (Fr. tournevis) must have been a tool used as early as 
are well aware, the Research and Development Depart-|the wood screw itself, we (and I include the late 
ment of the Northern Aluminium Company has compiled | Henry C. Mercer) can find no mention of it till the 
a number of publications dealing with various branches | — 
of aluminium technology. These “ Noral” pubteations } * Paper read before the Newcomen Society at Bir- 
as ee I — + ty pth cl | mingham on Wednesday, December 10, 1941. Abridged. 
augmente n © near future in respc B jn 220 - . ’ = 
from many industrial sources. Those available at the t De Re Metallica (1556), Book IX, the Hoovers’ trans 
present time, and obtainable on application to the Tech- tation, page 364. ; “_" 7 
nical Publications Department of the Company at its ¢ Agriculture and Prices in England, by J. E. Thorold 
Banbury (Oxon) Office, comprise (a) Gravity Die Cast- | Rogers, vol. 6 (1887). : 
ings in Aluminium Alloys; (6) Cold Forming of High-| § Timmins, Birmingham and the Midland Hardware 
Strength Aluminium-Alloy Sheet ; (c) Machining of Alu- | District, Art. “* Manufacture of Iron Wood Screws,” by 



































|of iron commonly called wood screws in a better 


The wood screw is much older| manner than had been heretofore practised.” No 
than anyone would imagine. A screw, closely resem-| drawing was enrolled, but the description in the 


Specification may be summarised thus: there were 
| three machine operations, first while filing the head, 
the blank was held in a two-jaw chuck on a spindle 
| with a device that reads like fast and loose pulleys 
| (if this is the case it is the earliest mention the writer 
| has found of this mechanism). Secondly, the nick was 
cut by cutters on a spindle. Thirdly, the thread was 
cut by opposing cutters in a frame brought into 
contact with the blank held in a three-jaw chuck. 
This frame was traversed by a master screw, into the 
thread of which a pin was dropped; the latter was 
lifted up, the master screw drawn back and the opera- 
tion was “ repeated until such time as the thread of 
the screw is sufficiently formed.’’ The patent is parti- 
cularly notable as being the earliest recorded instance, 
known to the writer, at any rate, of the application of 
machine tools to interchangeable manufacture. The 
Wyatt brothers took over a water cornmill at Tatenhill 
and converted it about 1776 into a screw factory at a 
cost of 1,1001. They were unsuccessful, and eventually 
sold the mill as a going concern for 2501. to Shorthose, 
Wood and Company; “the former being ingenious 
enough to improve the invention, they have since 
contrived to make about 700 gross per week of various 
sizes, and they still employ 30 pair of hands at the mill.” 
What Shorthose’s improvement in the tools was, we 
do not know. The historian continued: ‘* Another 
curious manufactory belonging to Mess. Shorthose, 
Wood & Co. of this town, is that of screws to drive 
into wood. The first process of which is executed here, 
viz. that of forging the blank screw from the wire iron 
for which they pay about 500 /. per ann. to Mess. 
Lloyd’s and Thornewill’s forges both in this parish 

‘ But the more ingenious part of it is carried on 
at their two mills, one in Tatenhill, about three miles 
off . . . the other principal mill is at Hartshorn, 
co. Derby where they employ 59 pairs of hands, and 
make on an average 1,200 gross per week, by means of 
36 engines, or lathes, turned by one water wheel, each 
cutting, with great velocity, eight or nine screws a 
minute, and is stopped 18 times in the course of that 
short period to put in and take out the screw. They 
are made of various sizes from half-an-ounce to 30 Ibs. 
per gross and children can earn by the employment 
from Is. 6d. to 19s. per week. Before the present war 
they could not be got up fast enough for exportation, 
but they still continue to make 100 1. worth per week, 
and have now (1796) a large warehouse in this town, 
stored with about 4,000 gross; yet the sale is still 
pretty brisk.” 

According to Chamberlain the factory method at 
that date was not materially different from that of 
Wyatt. Succinctly it was as follows: the screw blank 
was cut to length from wire, the head was forged on the 
shank by the smith, and the nick cut by hand by a saw 
with fine teeth. The blank was chucked in a spindle, 
which had a winch handle fixed to the other end. In 
a rest bolted to the bench was placed a pair of comb 
tools, the lower one fast and the upper one movable ; 
the latter was heavily weighted and could be relieved 
by a treadle. The blank being between the dies, the 
upper one was brought down by the weight and the 
workman turned the handle forward and backward 
till the thread was cut. It was hard work, and the 
twisting motion earned for the workmen the soubriquet 
of “‘ screw-girdlers.” The quality was. bad, as it was 
impracticable to produce a well-cut screw by such 
means. An improvement, introduced some years later, 
was to hold the screw blank in a spindle which was 
made to revolve by a treadle, while the thread was cut 
by a tool pressed against the blank by hand. It was 
still laborious and for large sizes of screws the spindle 
was actuated by a fly-wheel worked by a crank. As 
stated, the threads were in general wretchedly made, 
shallow and ineffective. 

It is safe to assume that, by the end of the Eighteenth 
Century, the manufacture of wood screws was well- 
rooted in the Midlands district. We learn from the 
Diary of J. G. Bodmert that there was a factory in 
Sheffield; on January 15, 1817, he visited there “ A 





* Ancient Carpenters’ Tools, by H. Mercer, page 268 
(1929). This is a valuable work exploring an almost 





minium Alloys; (d) The Heat Treatment of Aluminium | Joseph Chamberlain (1866). 
and its Alloys; (e) Protection of Aluminium Alloys| || Académie des Sciences, Paris, Description des Arts 


during Storage ; and (f) Specifications for Aluminium and | et Métiers, vol. 19, 1774, Roubo, J. A., “ L’art du Menu- 
Aluminium-Alloy Products. 


| ister,” page 944 and plate 320. 


virgin field. The first quotation of “‘turnscrew ” in the 
N.E.D. is dated 1801. 
t Trans. Newc. Soc., vol. 10, page 111 (1929-30). 
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wood screw ew ee a for long to be | at a’slight angle so as to leave a tapered core to the | ALTERNATING-CURRENT OPERA. 
compared with that of Chappis in Beaucourt.” | thread seems to have been tried; probably, difficulty | 

In 1817, John Gerard Colbert, said to have been of| was experienced because the diminishing section | TION OF OVERHEAD CRANES. 
Swiss or German origin “ of Winsley St. in the parish of | weakened the strength. In 1834, Thomas W. Harvey, THE convenience of operating overhead travelling 
St. Marylebone, in the county of Middlesex, mechanical | who had made improvements in nail manufacture at | cranes from an ordinary alternating-current shop 
watchmaker ” took out a patent (1817, No. 4117) for Ramapo Iron Works, N.Y., in partnership with Fre- | supply has long been recognised, and the procedure 
* Certain Improvements in the Method or Methods of | derick Goodell, cotton manufacturer of that town, | has been extensively adopted. The characteristics of 
making screws of Iron, Brass, Steel or other metals | established a small screw factory with the title of | direct-current crane control give it a position of great 
for the Use of all kinds of Wood work.” In the speci- | Poughkeepsie Screw Co.” In 1835, Harvey invented | importance, but arguments directed against the intro. 
fication he described important advances in the tools | and applied machines for heading, nicking and shaving | duction of special direct-current supply arrangements 
used and in their operation. The specification is the screw heads. The firm bought from the inventors, | for crane operation have become of additional weight 
accompanied by excellent detailed drawings; these | Jacob Stoat, of Ramapo, and Thomas Springsteen, of owing to the conditions now ruling. Large numbers of 
were probably modified considerably before being | Poughkeepsie, their United States patent (1837, No.154), | new factories are being built, many in remote districts, 
actually carried out in practice. Colbert somehow | for “ Improvements in Machines for cutting the threads | and the adoption of methods which allow the cranes 
got into touch with John Sutton Nettlefold, who! of Wood Screws.” The drawings attached show a| to be directly operated from the public alternating 
appears to have acquired the patent. In 1823, he} complicated machine in which, in effect, a chaser | current mains, which exist in most parts of the country, 
appears in the London Directory, trading as a whole-| tool was used to cut the thread, as the specification is likely to save both time and labour. Crane builders 
sale ironmonger at 8, Red Lion-street, Holborn, and | states, “so that the screw may be made a gradual| have been aware for many years of the incidental 
in 1826 he issued his first price list, in which he states | taper or all the way of a size, or give it an acute taper | Conveniences of alternating-current operation, and 
that he had established a factory worked by water-| at the point, making what we call * gimlet-points’ or various methods of control have been introduced. As 
power at Sunbury-on-Thames to make screws. He | any other shape desired.” These machines were built already indicated, present conditions have given thes: 
adopted the buttress form of thread, which eased the | and operated successfully by the firm. The outcome | 42 added importance, and a description of the two 
entry of the screw—for by the then mode of manu- | of experience with these screws, however, was that, | Systems which are used by Messrs. The Vaughan Crane 
facture the shank was square at the point—and in-| being tapered to the point, they had not the holding Company, Limited, of Openshaw, Manchester, will be 
creased its resistance to withdrawal. The superiority | power of the older screw and consequently did not | of topical interest. 
of his tools enabled Nettlefold to attain accuracy and | meet with favour. ‘ A direet-current series motor, in conjunction with a 
uniformity in his screws and to reduce their cost. In November, 1836, J. H. Pearson, of Ramapo, diverter resistance and potentiometer control with 

The improved method of manufacture in 1836 is | patented a thread-cutting machine which was put into | dynamic braking on the lowering side, has the following 
described as follows :* The blanks for wood screws operation at Ramapo Ironworks. About this time a | important features. It provides (a) lifting or lowering 
are forged by the same class of workmen as make nails ;| boom in screw-making in New England appears to of light or heavy loads at a steady, or a creeping, 
they in fact closely resemble the countersunk clout | have started. In January, 1838, the Providence Screw | Speed, with a choice of several slow speeds ; (6) a gentle 
nails, with the exception of their ends not being pointed. Company, with a capital of 20,000 dols., was chartered. | start from rest, with rapid acceleration up to full speed ; 
An improvement upon this method has been adopted | The principal incorporator was Clement 0. Reid, and | (¢) dynamic braking with a descending load, preventing 
by some screw manufacturers, which consists in making | the machines employed were claimed to be of his| it from attaining a dangerous speed, without mechanical 
the blanks out of round rolled iron, cut into the requisite | invention: this company continued operations till | brakes ; (d) off-position dynamic braking, to prevent 
lengths, and then pinching these pieces, when red hot, | 1840, when their mill was burnt down and, as working | the load descending at more than a creeping speed, 
between a pair of clams or dies, in the chaps of a vice, | had been unprofitable, the business was wound up. In| ¢ven in the event of failure of the mechanical brakes ; 
and forming the heads by a hammer, or the stamp ofa | the autumn of 1838 another firm, the Eagle Screw | (¢) the possibility of handling light loads at high speeds, 
fly-press. The forged blanks being well annealed | Company, with a capital of 75,000 dols., was chartered. by reason of the series characteristics of the motor. 
their small ends are successively placed into a jointed | The most important of the incorporators was William G. The alternating-current commutator motor, which 
chuck, at the end of a steel mandril, where they are | Angel (1811-70), who had been in business as a maker | C8? be built with a good speed range, has been success- 
gripped fast and made to revolve, while a file is held | of reeds for looms and had rendered automatic a| fully applied to crane work. In conjunction with a 
against them, to brighten their stems, and the counter-| machine for making them. A start was made with | Suitable controller it can fully provide the services 
sinks of their heads. The blanks are then released, | machinery purchased from the Providence Screw Com- indicated under (a), (6) and (c). It does not fulfil 
their heads filed flat, and the nick for the screw-driver pany, but they had barely begun operations when a conditions (d) and (e), but has compensating advan 
made by a circular saw. The blanks are now ready for | jawsuit was brought against them for infringement of | tages of its own. In the equipment employed by the 
tapping, by a small apparatus similar to the common | the Pearson patent ; this went against them and they Vaughan Crane Company, the three-phase alternating 
lathe. were mulcted in damages to the amount of 20,000 dols, | Current commutator motor is either of the screen 

In 1834, Nettlefold took his son, Joseph Henry, | and costs. protected or totally-enclosed type. It is fitted with a 
into partnership and to cope with the increasing demand, In October, 1840, yet another company appeared on pilot motor operating the brush gear. According to 
the works were removed about that date to Bir-| the scene, possibly having taken over some of the assets the service demanded, the speed range is from 10 to | 
mingham, which became and has since remained the | of the Providence Company. This was the New Eng- | t® 25 to 1, and any speed within the range can be readily 
centre of the wood-screw trade in Great Britain. Nettle- | jand Screw Company, chartered with a capital of 20,000 obtained. The controller is of the air-break drum 
fold established his works at Baskerville-place, and | dols. The most important incorporator was Cullen | Teversing type, such as is normally used on cranes. It 
steam power took the place of the water wheel. Two | Whipple, who had been in the employ of the Providence has three notches in each direction. On the first, the 
other sons were admitted into partnership. No im-| (Company. Whipple invented and patented (August | ™otor is connected across the line with the brush gear 
provement in the manufacture took place during the | 1g, 1849) a thread-cutting machine in which all the | ®t the slow-speed running position. The third notch 
next twenty years. A description given in 1851+ is| operations were automatic, being derived from cams. | 8!Ves full speed by allowing the pilot motor to move 


practically identical with that of Hebert. This de-| An important claim was for “ making the chaser or the brush gear to top-speed position. The second 
notch leaves the main motor connected to the line, but 


scription accompanies the exhibit of Henn and Bradley, | cutter . . . with a groove of the form of the thread 
Cheapside, Birmingham, who were the only exhibitors | jn its cutting face and in the direction of its length | disconnects the pilot motor. This enables any inter 
of machine-made wood screws, entered as: “Taper| .. . . whereby the said chaser can be sharpened by mediate speed, between slow and fast, to be obtained. 
wood screws in iron, brass and copper; iron thread screws. | simply grinding off at the end.” Whipple also patented The method of operation is as follows :—assuming the 

‘ j controller has been moved to notch three ; if, as soon 


for machinery of every description.” By “taper” | (April 6, 1843) a machine for shaving the head and 
we are not to understand “ pointed.” Screws of brass | (April 19, 1843) a device for removing the burrs left 
and copper are mentioned, and this is the first record | jn slotting the head. These patents he assigned to the 
we have of their being made in these metals, although | New England Company, as he did likewise with others 
doubtless they were made much earlier. The Patent | issued between 1853 and 1856. 
Pointed Screw Company exhibited wood screws The wood-screw industry now entered on a depressed 
made of malleable iron. There was no exhibitor of| state owing to severe ‘competition, but Whipple, : . 
screws from the United States of America. |encouraged by Henry L. Kendall, agent to the New| Moving to notch two. The control is stated to be 
It has been stated that the first United States patent | England Company, persevered in his experiments till, | V°TY easily operated after a few minutes’ practice. 
for making wood screws was granted to David Wilkin- | jn 1849. a satisfactory screw was made. This was the | 4” electrical interlock prevents the motor from being 
son (1771-1852) of Pawtucket, R.I., on December 14, | turning point ; from that time onwards the works | Teversed before the brush gear has moved to the slow 
1798 ; but I learn from Dr. J. W. Roe that this was an/| were changed over gradually to manufacturing the | 8P¢d position. 
invention for making screws in metal with a form of new type, which achieved great success, so much so that With this system, as there is no control resistance. 
slide lathe. The first factory for making screws of | the firm was flooded with orders and had to run night | Tesi8tance losses are eliminated. Practically the whole 
which there is any record was started, it is said, in | shifts. In 1852, they decided to build a new mill. A of the —_ taken from , line is — ag 
1810 by Aborn and Jackson at Bellefonte, R.I. In/ ~ di oo . ri : idy.| saving being greatest at slow speeds, which may be 
1817 Daniel Treadwell (1791-1872) and Phineas Dow | — —— ‘od b : pL ma ee — neheiaiend for any length of ine without the motor 
, ; salt , merly occupied by the stables of the Pro- | . . wi 
of Boston patented (August 8, 1817) improvements in | yidence and Boston Stage Coaches, was replaced by | overheating. The shunt characteristic of the motor 
their wood-screw machine, but no particulars are | the New England Mill, completed in 1854. It should | 8'Ves safe control on descending loads at the speed 
extant. be mentioned that, in 1850, Whipple's first patent was | selected by the operator, and the load cannot take 
Up to this time, machines for making wood screws | reissued (No. 165). | charge. The speed of handling light or heavy loads 
had only been capable of producing them with a parallel (To be continued.) varies only slightly at a particular brush setting. The 
core, leaving the point blunt. Now began the most starting torque available on the motor is more than 
important development in the history of the fastening, | sufficient to lift the heaviest load which the crane is 
namely, the origination of the pointed screw; the capable of handling. As the acceleration of the motor 
desirability of which was obvious, since the necessity RaItway Goops WaGons FOR Russia.—The last | is governed by the speed at which the pilot motor 
of first making a hole in soft wood or two sizes of hole | crate of a consignment of railway goods wagons for| moves the brush gear, the controller may be moved 
in hard wood was thereby obviated. The problem | Russia was dispatched recently. The wagons, 1,000 in| directly from the off position to notch three in either 
attracted many inventors, but progress was very slow, | number have been manufactured in the Southern Rail-| direction. The controller may, in effect, be used as a 


and was punctuated with many failures. At first, the | way workshops in the short space of ten weeks. Under | reversing switch without harm to the motor. Con- 
siderable saving in the wear of linings of the electro- 


simple expedient of setting the chaser or comb tool | peace-time conditions the production of 1,000 wagons 
| would have taken about 12 months but the present | mechanical brake, with which the crane is fitted, may 

* Hebert’s Encyclopedia (1836), Art. “ Screw.” It | striking output was obtained by day and night working | be achieved by employing the dynamic-braking feature 

is not unreasonable to assume that the author got his | on the part of the employees and also with the co-operation | of the motor for bringing the load to rest from full speed 
Nettlefold, as Colbert’s patent had | of other companies which supplied materials. A fort-| The effect is obtained by moving the controller back 
night after the Ministry of Supply had ordered the 1,000 | to notch one, causing the motor to decelerate to creep- 
International Exhibition Catalogue, page| wagons the first consignment of 50 wagons were | ing speed, and then switching off, when the electro- 
| mechanical brake will operate and bring the load to 


as the desired speed has been attained, it is moved 
back to notch two, the speed reached will be main- 
tained indefinitely. In the same way, if, when the 
motor is running at full speed, the controller is moved 
| back to the first notch, the motor will slow down and 
any intermediate slow speed may be obtained by 








information from 
expired in 1831, and anyone could use it. 


+ London 
269 (1851). dispatched in parts. 
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rest. The motor jis designed to be completely non- 
self-exciting at any brush setting. This is an im- 
portant feature, as the electric-brake solenoid is 
connected in parallel with the iine terminals of the 
motor. It is required to operate immediately the line 
current is cut off, and any tendency towards self- 
excitation would cause the brake solenoid to stick. 

The second system used by the Vaughan Crane 
Company is applied when the slow-speed requirements 
are not so exacting and the lifting conditions may be 
met by the provision of one or two slow or creeping 
speeds per load. With this system, rotor-resistance 
control with a standard slip-ring motor is used, enabling 
the load to be lifted at slow or creeping speeds. During 
lowering, the torque produced by the descending load 
is balanced, in varying degrees, by an opposing torque 
provided by the motor, the arrangement giving lower- 
ing speeds varying from a creeping speed to normal 
full speed. An overspeed device prevents the descend- 
ing load from exceeding a predetermined safe value. 
The controller employed is of the air-break drum type 
with 12 notches. The operating crank handle in- 
corporates a spring-loaded switch by means of which 
the brake may be instantly applied in any position of 
the controller. A panel containing two triple-pole 
reversing contactors is provided for controlling the 
stator of the hoisting motor, together with a time- 
delay relay operated by an overspeed device. 


that of the standard drum controller used on most 
travelling cranes, with the important exception that, 
by means of the spring switch in the operating handle, 
the load may instantly be brought to rest on any notch 
without the handle being moved, the operator having 
simply to release the pressure of his hand on it. More- 


simply by pressing the crank handle. It will continue 
to move at the speed at which it was travelling before 
being brought to rest. Provision is made, however, to 
prevent the operator from restarting in the hoisting 
direction without sufficient resistance in the rotor 
circuit to prevent heavy current flow damaging the 
motor. 
or down are determined by the amount of load on 
the crane hook. If delicate adjustment is necessary, 
when a load is being accurately placedy it wiil usually 
be found that the operator can work on three notches, 
the load being held without movement on the centre 
of these three notches, without releasing pressure on 
the crank handle. The operation is greatly facilitated 


move the controller back to the off position, whenever 
he wishes to stop movement of the load. 


and the brake mechanism. The load is brought to 
rest by movement of the controller without the closing 
of the brake sheaves. On the lower notch of the 
controller, a very light load, or an empty hook, may be 
lowered swiftly simply by depressing the controller 
handle. This causes the hoisting motor to drive down. 
Should a heavy load be inadvertently lowered in this 


the overspeed device. 








The operation of the controller is very similar to | 
|steam supply has been recently extended by the 
development of the atomising device shown in Figs. | become excessive. 
1 and 2, herewith. This lubricator accessory, which | Institute, for some time past, has conducted an investi- 
| has been given the trade name of Lube-o-Mizer, is | gation with the object of finding alternatives, and in a 


over, the load can be restarted in a lowering direction | 


The notches on which the load can creep up| 


by the fact that there is no need for the operator to | 


This possi- | 
bility also results in less wear and tear on the controller | 
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This second scheme of alternating-current operation 
fulfils conditions (a) and (6) of the direct-current 
system. Condition (c) is complied with to the extent 
that the load cannot get out of control while being 


lowered and yet can be lowered at the highest safe | 
speed to suit the mechanical design of the crane. | 


be cited. In. one instance, a large Uniflow engine 
formerly had six lubricating feeds, namely, two on the 
cylinder top, one to each admission valve, and the 
remaining two on the piston and tail rod, respectively. 
This system was replaced by a Lube-o-Mizer on the 
throttle valve, one of the feeds being diverted to it. 
The lubrication of the engine is stated to have been 
improved, maintenance reduced, and the lubrication 
cost decreased by 50 per cent. 

The other instance concerns marine reciprocating 
engines of 1,000 indicated horse-power, using steam at 
a pressure of 275 Ib. per square inch, superheated to a 
temperature of 650 deg. F. at the throttle. Formerly, 





| 


cylinder lubrication was effected by twelve oil 
pumps on the twin engines, but all but two of these 
have been replaced by a Lube-o-Mizer on each engine, 
the two pumps retained being coupled to the Lube-o- 
Mizers. It is reported that, up to the present, the 
consumption of cylinder oil has been reduced by 
approximately 66 per cent., while further savings are 
expected. An additional advantage, particularly in 
marine installations, is that, in the instance cited, there 
has been a marked improvement in the condensate 
delivered to the first-stage feed heater. The speed of 
the engines has been increased from 152 r.p.m. to 
212 r.p.m., and the condition of cylinders, piston 
rings, rods, etc., is much improved. 

It should be noted, however, that these results were 
| obtained when a lubricant, known as Shar-Cylinder- 
| Lube, manufactured by the makers of the lubricating 
device, was employed, and this second factor may thus 
contribute to the improvements obtained. At the 
same time, although Messrs. Sharvana Oil and Grease 
Corporation naturally recommend the use of this 
lubricant, they claim that the adoption of the Lube-o- 
| Mizer will improve lubricating conditions and effect 
| savings with other types of steam-cylinder lubricating 
| oils, provided those oils possess the characteristics of 
retaining their * oiliness’’ and capacity for adherence 
to hot metal surfaces under steam pressure, heat and 
the abrasive effect of steam and water flow through 





| the cylinders. 








This feature is not obtained with the commutator- | 


motor system. This rapid-lowering 
assists in maintaining production and is comparable 
in effect to feature (e) of the direct-current system. 


The absence of this characteristic in some types of 


alternating-current crane operation has been a matter 


characteristic 


OILS FOR USE IN TINNING. 


IN the manufacture of tin-plate and in the tinning 
of mild-steel hollow-ware it is customary to have a 
layer of oil floating on the molten tin bath, the functions 


of criticism and disappointment with users whose | of which are to absorb metallic oxides and thus keep 
| plant has been converted from direct- to alternating- | the metal clean, to promote the even flow of the coating 


current operation. In connection with both 
systems described, the Vaughan Crane 
point out that they employ only standard equipment 


throughout, and that no special gear has to be manu- 


Company | 


the | over the steel base and to absorb any flux residues. In 


| the tin-plate industry preference is given to palm oil, 
while tallow is employed for hot-tinning operations. 
Both products are giving good service to industry. 


factured. This is an important consideration at the | but they are not without limitations, as they consist 


present time. 








ATOMISING DEVICE FOR STEAM | 


CYLINDER LUBRICATION. 


Tue technique of lubricating the cylinders of reci- steel emerging from the bath. 


| essentially of a mixture of glycerides and a number 
| of saturated and unsaturated fatty acids of varying 
values in the tinning process. After some time at the 
| relatively high working temperatures involved, they 
deteriorate owing to polymerisation, oxidation, and 
| the evaporation of certain constituents, and as their 
| viscosity increases they adhere strongly to the tinned 
For some purposes 


procating steam engines and of other steam cylinders | their working temperature is somewhat restricted and 


| manufactured by Messrs. Sharvania Oil and Grease 
| Corporation, Memphis, Tennessee, U.S.A. It should 


does not function as a means of supplying measured 
quantities of the lubricant, its utility being in its capa- 


with moving parts by introducing the lubricant in the | the risk of fire is considerable. 


Furthermore, should 
| they become scarce owing to the war their cost might 
For these reasons the Tin Research 


| recent publication of the Institute, Mr. W. E. Hoare 
| states that an ideal tinning oil might be considered to 


be understood at the outset, however, that the device | consist of a relatively small proportion of some active 


constituent carried in a non-active and stable base. 
| Earlier work had shown that useful tinning oils could 


city for reducing such quantities to an effective condi- | be compounded on these lines and further progress 


tion for application., The actual supply of the oil 
is derived from any type of sight-feed lubricator, 
mechanical or hydrostatic. 


construction being clear from Fig. 2. 
Referring to Fig. 2, the connection with the supply 
lubricator is made at the point a, the lubricant being 


The external appearance | 
of the Lube-o-Mizer will be evident from Fig. 1, its| materials can be selected suitable for use over a con- 


| has recently been made in collaboration with a leading 
| oil company. 

Mineral oils provide a wide variety of choice, and 
| siderable range of temperatures and giving excellent 
| stability and freedom from fuming troubles and fire 


| risks. A large number of tinning oils have been made 


forced up into the tubular cup b. The cup contains | up and tested in the Institute's hot-tinning laboratory. 
water derived from condensed steam from the engine | Certain mineral-oil bases can be worked at very high 
| supply pipe c, the condensate reaching the cup through | temperatures, compared with palm oil or tallow; one 


surrounding it. It is drawn from this chamber into the 


the exposed pipe d, formed with a coil to increase the | of these, for example, has proved to have a useful 
cooling surface. As the cup is continually surrounded | length of life even at 315 deg. C. 
by live steam, the mixture of oil and water in it is | particularly useful in the hot-tinning of articles, the 
kept boiling with the result that an emulsion is formed | size and weight of which make manipulation, after 
and foams over the top of the cup into the chamber 


This should be 


| tinning, difficult if the finishing pot is at the usual 
| temperature of 240 deg. to 250 deg. C. Other oils are 


main steam pipe by the flow of the steam supply past | suitable for covers for lead-tin baths. The investiga- 


the angled end of the feed pipe c. The oil when it joins 


the main stream is very finely divided, or atomised ; | 


| that is, it is if the best condition to give effective 
| lubrication to the piston, valve, piston rod and valve 


|rod, or other parts concerned. That this system of | } ; 
way, it would be brought to rest within a few feet by | lubrication is attended with good results is evident | selection and trial on a practical basis of oils for any 


tion, which is still in progress, shows that the varied 
conditions existing in commercial tinning call for 
further full-scale trials and the Tin Research Institute, 
in collaboration with the above-mentioned oil company, 
are prepared to give every possible assistance in the 


from a number of reports from users, of which two may ! type of tinning. 





; 
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LABOUR NOTES. 


Tue Ministry of Labour and National Service states 
that the number of men and boys registered at employ- 
ment exchanges in Great Britain as wholly unemployed 
on November 17 was 95,335—a decrease of 1,699 | 
compared with October 13. Of this total, 27,821 | 
had been classified by interviewing panels as unsuitable | 
for ordinary industrial employment. Those registered 
as on short time, or otherwise temporarily suspended | 
from work on the understanding that they were 
shortly to return to their former employment, num- 
bered 5,914; this was a decrease of 706, compared 
with October 13. Those registered as unemployed 
casual workers (being persons who normally seek their 
livelihood by jobs of short duration) numbered 10,784 

an increase of 1,364 compared with October 13. 


The corresponding figures for women and girls on | 
November 17 were 76,649 wholly unemployed, 10,098 | 
temporarily stopped, and 322 unemployed casual | 
workers. Of those wholly unemployed, 3,076 had been | 
classified by interviewing panels as unsuitable for 
normal full-time employment and 3,311 had been 
classified as unable for good cause to transfer to another 
area. Compared with October 13, the numbers 
wholly unemployed showed a decrease of 12,167, those 
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temporarily stopped a decrease of 3,734, and unem- | 


ployed casual workers a decrease of 155. 


An open conference on the general topic of “ Science 
and the War Effort ” will be held, under the auspices 


of the Association of Scientific Workers, in the Caxton 
Hall, Westminster, London, S8.W.1, on Saturday and 
Sunday, January 10 and 11, 1942. The Conference 
will be opened at 10 a.m. on the first day by the Presi- 
dent of the Association, Mr. R. A. Watson Watt, F.R.S., 
after which the subjects to be discussed will include the 
university training of scientists; the training of tech- 
nical personnel; building, housing and A.R.P.; and 
food and agriculture. On the second day the con- 
ference will again open at 10 a.m. and the subjects to 
be dealt with will the utilisation of scientific and 
technical personnel and the application of scientific 
knowledge to problems of industrial production and to 
problems of the services. Adequate time for discussion 
on all the topics selected will be given. The arrange- 
ments are in the hands of conference secretaries ap- 
pointed by the Association, whose offices are at 30, 
Bedford-row, London, W.C.1. 


The number of persons on the live registers of the 
employment exchanges in Eire rose from 57,822 at 
September 27 to 60,915 on October 25. The figures for 


both of these dates were affected by the operation of 


an Order, issued under the Unemployment Assistance 
Act, 1933, which restricted, during the period from 
March 5 to October 28, the eligibility for unemployment 
assistance of certain classes of persons living in rural 
areas. At October 26, 1940, when three Orders similar 
in character to that mentioned, but of more restricted 
scope, were in force, the number of persons on the live 
registers was 67,775. 


The application of the National Union of Railway- 
men for a basic minimum wage of 3/. a week was dis- 
cussed at a conference in London on Thursday last 
week between representatives of the union and the 
staff committee of the Railway Executive Committee. 
On behalf of the companies, it was stated that, having 
regard to the increases already made in railwaymen’s 
wages, they were unable to accede to the application. 
A counter-proposal was submitted which the union 
rejected. The claim will now go to the Railway Staff 
National Council, and, failing adjustment there, to the 
Railway National Tribunal. 


The United States Senate Labour Committee, 
apparently anticipating the virtual end of strikes and 
other industrial troubles, has postponed indefinitely 
consideration of the anti-strike bill. The Congress of 
Industrial Organisations and the American Federation 
of Labour have pledged Labour’s full co-operation in 
the national effort to attain maximum production, and 
President Roosevelt has stated that he may call a 
conference of labour and industrial leaders to consider 
an agreement to take the place of the anti-strike 
legislation. ee 

In the course of a tour of the south-western region of 
unoccupied France M. René Belin, the Vichy Secretary 
of State for Lahour, said that the principle of the 40- 
hour working week was maintained, but where a real 
need arose for longer hours the limitation must be 
suspended. The Forty-Hour Week Act remained the 
basis of the Government’s policy, but in practice it must 
be governed by two rules, Existing employment must 
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be shared and the necessary work must be performed 
at whatever cost. In an interview later, the Minister 
stated that, in mining, the working hours were in 
practice 52} hours a week underground and 54 hours 
a week on the surface oa 

Under a Royal Decree of March 20, the Italian 
Minister of Corporations has issued two Orders relating 
to working hours in agriculture and the metal industry 
respectively. In departments of iron and steel, metal- 
working and engineering undertakings (excluding sub- 
sidiary undertakings) where processes are carried on 
continuously for technical reasons, and in those where 
the work is continuous for other than technical reasons 
| during the 24 hours of the day. The hours of the 
| workers in each shift are to be 12 in the day—and 72 
in the week. In departments where work is not carried 
on continuously throughout the 24 hours of the day, 
the normal maximum hours of work are to be 10 in the 
day and 60 in the week. 


| 








Lower limits than those indicated may be fixed by 
the Corporation Inspectorate for specific undertakings 
—or departments of undertakings. An appeal against 
the Inspectorate’s decision may be taken by the person | 
concerned—or the organisation which represents him 
to the Minister of Corporations within 10 days. The 
appeal does not suspend the effect of the decision unless | 
so ordered by the Minister. If the requirements of 
production necessitate such action, the hours given 
may be extended by not more than two in the day— | 
and 12 in the week. The employer must inform the 
Corporation Inspectorate, within 24 hours, of any such | 
extension, stating its expected duration, the reasons | 
for it, and the number and the occupational groups 
of the persons affected. 
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| Standards Act, 1938. 
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The Chinese Ministry of Economics has revised the 
Rules governing factory registration. Any industrial 
undertaking or its branch may now apply to the 
Ministry for registration if it hasa capital of 10,000 dols. 


| or more, or if it regularly employs 30 or more workers, 
|or if it manufactures goods by the use of machines 


driven by motor power. After registration, an in- 
dustrial undertaking is entitled to the privileges of 
loans and certain guaranteed rates of interest and also 
to various other forms of assistance and encouragement 
granted by the Government in accordance with the 
provisions of the existing laws. The undertaking is 
required, however, to report to the Minister any change 
made after its registration and to submit an annual 
report to the Ministry on its activities and progress 
during the year. 


In an opinion given in three suits, for declaratory 
judgment on the validity of the determination of work- 
ing time in metal mines, by the United States Federal 
Wage and Hour Administrator, the Federal District 
Court at Birmingham, Ala., sustaining the Adminis- 
trator’s interpretation, has held that time spent by 
miners travelling between the mine entrance and their 
place of work, together with the aggregate of time 
spent on the surface obtaining and returning equip- 
ment and checking in and out, constitutes ‘ hours 
worked’ within the meaning of the Fair Labour 
After reviewing the conditions 
under which employees travelled underground, the 
Judge concluded that their travelling time “ bears in 
a substantial degree every indication of worktime— 
supervision by the employer, physical and mental 
exertion, activity necessary to be performed for the 
employer’s benefit and conditions peculiar to the oceu 
pation of mining.” 
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| In the hand excavation of softer material, various 
mechanical tools are used to facilitate the work. In 
clay a two-handled drawknife is used; this may be 
worked either by one or by two men. A larger knife is 
| sometimes operated by a cable. Pneumatic picks and 
spades are much used. These are similar to light jack 
| hammers fitted with special blades, and weigh 18 Ib. 
| to 25 Ib., excluding the blade. The pick, used in hard 
| material, is the tool so frequently seen in road breaking. 
| In softer material, the blade is replaced by a spade- 
shaped cutter. 

The methods for the removal of the spoil are generally 
| applicable to all types of tunnel. The operation may 
be divided into two parts: loading and haulage. 
Loading comprises the clearing up of the excavated 
material at the working face and placing it in wagons 
or other receptacles for hauling out of the tunnel. 
Hand loading is still adopted on occasions, particularly 
in small tunnels. The work is facilitated if steel sheets 
are placed on the floor of the tunnel, on which the 
material can fall and whence it can be more easily 
shovelled than from the tunnel floor. Where a bottom 
heading is used, a platform is sometimes built at the 
level of the top of this heading, on to which the 
| excavated material from the upper part of the tunnel 
| falls; from here it can be tipped into wagons running 
| below. 

In large tunnels, mechanical loaders are generally 
|employed. The type first used resembled a small 
| steam shovel, but was operated by compressed air 
| instead of steam. It was satisfactory, but it required 
|a lot of room and was only suitable for very large 
tunnels. By reducing the height of the machine and 
the size of the jib, a modified form of this shovel was 
developed for special application to tunnel work. Such 
shovels are driven electrically or by compressed air, 
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and they are made for a full-circle or part-circle turn. 
Another type is the scraper loader; this consists of a 
bottomless scraper pulled by a cable in somewhat 
similar manner to a dragline excavator. The spoil is 
scraped on to a hinged steel chute or apron which can 
be tipped to discharge into wagons below. A third 
type of modern loader may be referred to. This is the 
Eimco-Finlay machine; it consists of a short truck 
carrying a bucket on a rotating arm. The truck, with 
the bucket lowered, is driven forward into the spoil 
| heap and fills the bucket. A separate air motor then 
| rotates the arm and causes the bucket to discharge into 
a wagon following behind the truck. 
| Several methods of haulage are adopted. The most 
|common is by wagons, drawn by a compressed-air 
| locomotive, by an electric locomotive taking power 
| from an overhead trolley line, by an electric locomotive 
| operating on storage batteries, or by a Diesel locomo- 
tive. The wagons are sometimes hauled by an endless 
cable to which they are hitched; the winding engine 
| is usually placed outside the tunnel and may be driven 
| by steam, oil, or electricity. The conveyer belt does 
|not appear te have been applied, except as a link 
| between the loading machine and a chute tipping into 
| the wagons. A recent development is haulage by self- 
| propelled petrol or Diesel-engined lorries; it has the 
| advantage that no track is required, but it is suitable 
| only in the case of large tunnels driven from an adit. 
| The petrol lorry can only be used where the ventilation 
|is exceptionally good. In the case of the Diesel- 
| engined lorry, as carbon monoxide is not present in the 
| exhaust, this limitation does not apply to the same 
extent ; but good ventilation is necessary. In tunnels 
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For rock excavation, hand drilling is now superseded 
by power drilling; the drilling machines used are 
generally of the piston and hammer types of percussion 
drills, usually the latter. In a piston type, the drill is 
attached to the piston of a reciprocating engine; in 
the hammer type, the drill is a separate unit and is 
driven by a hammer attached to the piston. The 
drills or drifters are usually mounted on vertical 
columns or on horizontal bars, the latter being some- 
times used in combination with a drill carriage. Pneu- 
matic drive (Fig. 18, opposite) is most commonly 
adopted, but hydraulic and electric drive are occasion- 
ally employed. Steam is now no longer used. In hard 
rock a hollow bit is used, through which a jet of water 
is forced to keep the bit cool and wash out the grit. 
The modern drill or drifter of pneumatic-hammer type 
weighs from 120 Ib. to 220 lb. ; a medium size used in 
average tunnel work weighs about 150 1b. Hand drills 
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| being driven under compressed air, some modification 
|of the haulage system is necessary on account of the 
air lock. The wagons are pushed through the lock by 
| hand, and separate haulage systems are required on 
P : ’ ° | the two sides of the lock. At shafts, the material is 
or jack hammers weigh from 30 Ib. to 130 Ib., a medium | }ifted to the surface by crane, lift, or elevator belt. 
size suitable for tunnel work being about 60 Ib. When a crane is used, the body of the wagon is lifted 
_The conditions of drilling vary so widely that it is | off the carriage, forming a skip. With a lift the wagon 
difficult to give any figures of speed of drilling. The | can be run direct on to the platform of the cage. 
test speed of a modern drifter by one of the leading; Jp any important tunnel scheme, the preliminary 
manufacturers is 25 in. a minute for a 1-in. hole driven | work will include careful geological investigation and 
in granite, the air pressure being 90 lb. per square inch | borings to determine as accurately as possible the strata 
on the gauge. This rate—125 ft. an hour—would not | that will be encountered and difficulties that may be 
apply to continuous working under practical conditions. expected; but these preliminary investigations may 
rhe figures given in Table II, herewith, show the rates | not be sufficient to give a complete picture, and this 
particularly applies to a long tunnel through a mountain 
range. In the case of a large tunnel, it is sometimes 
— | expedient to drive first a pilot tunnel of small dimen- 
| sions, when the conditions can be accurately ascertained 
and the design of the main tunnel confirmed as appro- 
priate, or modified to meet them. This pilot tunnel 
| can be used as the heading for the main tunnel, or it 
| ) | can be driven as a parallel tunnel and used for drainage 
[=0-25 » | and ventilation. The value of such a parallel tunnel 
——— - SS ee Simplon tunnel scheme. 
of drilling, in feet per hour, of a hole 1} in. in diameter | In tunnels carrying a double line of railway, a 
in soft to medium rock and in hard rock, by hand | breakdown on one line may block the whole railway 
drilling, jack hammer, and drifter. The rates may be | for a considerable time and in this respect twin tunnels, 
taken as reasonable, under practical conditions, and | one taking the up and the other the down traffic, 
give some indication of the relative speeds of machine | present great advantages over a single large tunnel. 
and hand drilling. In subaqueous tunnels for roadways carrying several 
Hand drilling is limited to comparatively short holes. ' lines of traffic, the circular section becomes not only, 
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TABLE II. Rates of Drilling 1j-in. Holes. 


Soft to 


Medium Rock. Hard Rock. 


| 
Hand drilling 


Jack hammer 
Drifters .. 


ia 2) Ft. per Hr. | 4-1 Ft. er Hr. 
10-20 | 5-10 
25-35 
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very large, but it leads to a considerable amount o 





ventilation ducts, will be largely wasted. It 
often becomes economical to drive parallel 
tunnels of smaller section. There is a further advantag:« 
in this; the invert level of the tunnel is determined by 







pressures in compressed air. 
same invert level will, with the smaller size of the 






the roof of the tunnel below the bed of the river ; 
a point of greater importance. Alternatively, where 
the cover is adequate, the lesser diameter will permit 







reducing the approach gradient. 

In the extension of the London tube system, not only 
have new lines been built, but a considerable amount 
of reconstruction has been done. 
tubes have been enlarged in diameter, stations have 
been remodelled and escalators added, and new lines 
have been connected up with existing ones. All this 
has led to some very interesting engineering problems, 
especially when work has to be carried out without 
interference to traffic. I may give, as an instance, 
the junction of a new tube tunnel with an existing 
one. The method adopted is briefly as follows. 

Figs. 19 to 22, on page 498, show a diagram of the 
junction, and Fig. 23, on page 499, the new tunnel 
constructed around the existing running tunnel. 
When the new tube has approached close to the old 
one, at position C C (Fig. 19), its diameter is abruptly 
increased so as to embrace the existing tube. From 
here to B B, where the two tubes merge into one, the 
diameter of the tunnel is gradually reduced in a series 
of steps. The length C C to B B of the old tube is thus 
gradually exposed and encircled by the new tunnel, 
and, as this occurs, it is underpinned with a continuous 
concrete bolster resting on the new tube. For the last 
25 ft. or so, where the new tunnel has stepped down to 
a diameter only slightly greater than that of the old 
one, the work is carried out during the few hours at 
night when traffic is suspended. Position B B having 
been reached, the old tube is dismantled ring by ring 
to rail bed level, the invert being left in. The new line 
is then connected up with the existing one in the usual 
manner. Fig. 24, on page 499, shows the point where 
the two new tube tunnels of the extension of the 
Bakerloo Railway from Baker-street station to Finchley- 
road station rise to the level of the Metropolitan 
Railway under Finchley-road. All this work was 
constructed without stopping road or railway traffic. 

The permanent lighting system for a tunnel depends, 
of course, on the purpose for which it is used. As 

regards lighting during construction, it is hardly 
necessary to dwell on the advantages derived from the 
introduction of electricity. The somewhat inadequate 
lighting given by oil lamps, flares, or acetylene-gas 
burners is also accompanied by the vitiation of the 
atmosphere; and in any long or large tunnel it is 
usual, and well worth while, to employ electric lighting, 
even if plant has to be installed for the purpose. 

Many of us will remember passing through the 
Penge tunnel with the windows of the railway carriage 
carefully closed, or recall the discomforts of the old 
Underground. Since then, conditions of permanent 
ventilation have greatly improved. This is partly due 
to improvements in locomotives. Where the railway 
is electrified, or partially so, each electric train passing 
through, instead of adding its contribution, helps to 
clear out any smoke or foul air. In the close-fitting 
trains of the tube railways, this action is accentuated. 
In present times, the ventilation problem is most 
acute in the case of large roadway tunnels carrying 
a considerable density of motor traffic. Without 
adequate ventilation, the poisonous exhaust fumes of 
the engines rapidly vitiate the atmosphere. In such 
tunnels it is necessary to provide a system of forced 
draught. The usual method is to force a supply of 
fresh air through a duct below the roadway and to 
draw out the exhaust through a duct at the top of the 
tunnel or through the body of the tunnel itself. 

One hundred years ago, tunnelling methods were 
much the same as they had been for many hundreds 
of years before, during which time the only important 
development had been the use of explosives. Hand- 
work was used in drilling and clearing, haulage was by 
man or animal power, lighting by oil lamps, and 
ventilation fortuitous. Compare this with the condi- 
tions of modern tunnel construction, using the devices 
which the advance of mechanical science has rendered 
available. The tunnel is well lighted and ventilated 
during construction, while rapid drilling with pneumatic | 
drills, clearing by mechanical diggers or scrapers, and 
mechanical haulage are all arranged in a co-ordinated 
effort which tends to rapid progress and eccnomy. Or, 
again, in a subaqueous tunnel, the water is kept back 
by compressed air, the excavation carried out, and the 
lining erected under a self-propelled shield; and the 
whole work is adjusted to a smooth continuous process. 
The contrast between the two pictures illustrates the 
progress of a century of tunnelling,. 


















dead space, which, though a part may be utilised for 
thus 
twin 


considerations of grades and of maximum working 
In a river crossing, the 
twin tunnels, allow for a greater depth of cover, over 


often 


of the tunnel being placed at a higher level, thus 


Some of the older 





ENGINEERING. 
f| “* ENGINEERING "’ ILLUSTRATED 
PATENT RECORD. 
ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939 
The number of views given in the Specification Drawings 


ts stated in each case; where none is mentioned, the 
Specification is not illustrated. 
Where inventions are communicated from abroad, the 


Numes, etc., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent 
Office Sales Branch, 25, Southampton Buildings, 
Chancery-lane, London, W.C.2, price 18. each. 

The date of the advertisement of the acceptance of a 
Complete Specification is, in each case, given after the 
abstract, unless the Patent has been sealed, when the 
word “* Sealed’ is appended. 

iny person may, at any time within two months from the 
date of the advertisement of the acceptance of a Complete 
Specification, give notice at the Patent Office of 
opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


539,236. Gas-Blast Circuit Breaker. A. Reyrolle and 
Company, Limited, of Hebburn-on-Tyne, J. A. Harle, 
of Neweastle-on-Tyne, and R. W. Wild, of Low Fell. 
(7 Figs.) March 1, 1940.—The circuit-breaker is designed 
to give more efficient rupturing of the are and at the 
same time prevent undue burning of the contacts and 
the development of large voltage transient. Two 
annular insulating blocks A, A' with a refractory lining A? 
surround the main contacts and form a gas flow passage B, 
which is convergent on the gas inlet side (the left-hand 
side in the figure) and divergent on the discharge side. 
The moving contact C the narrowest 
section of the passage B into a recess which houses the 
“ fixed” contact D. The latter is spring-loaded so that 
when the moving contact C is withdrawn to open the 
circuit the contact D follows it up until its contact 
surface is flush with the wall of the passage B. The 
moving contact stops in a position in which its contact 
surface is also flush with the wall of the passage, so that 
in the open position, the two contact surfaces form parts 
of the wall of the passage and do not interfere with the 
gas blast. The two contacts are each surrounded by a 
spring contact sleeve fixed in a recess in the insulating 
blocks A, A!, and these contact sleeves are provided 
with renewable arcing tips. On the discharge side of the 
contacts two conducting bushes E, E' are let into the 


a 


moves across 


wall of the divergent discharge nozzle, their outer ends 
abutting an arc grate F consisting of a transversely 
slotted slightly dished dis«. 
streamline 


The bars of this grate are 


of section to minimise obstruction of the 








(539.236) 
is mounted 
is connected 
the 


In the middle of the are grate F 
This electrode 
outside 
Thus, when the circuit is | 
opened an are is drawn across the narrowest portion of 
the passage B and the gas blast tends to drive the arc 


gas flow. 
an auxiliary electrode G. 
through a non-inductive 
to one of the main contacts. 


resistance nozzle 


towards the arc grate F. The arc roots, therefore, move 
along the conducting bushes E, E' until the are comes 
up against the grate. In this way the contacts and 
conducting members are kept free from the formation 
of hot spots, and the cooling effect is still further enhanced | 
by the gas blast. This makes it possible to reduce some- 
what the gap the main contacts, 
since substantially full dielectric strength is built up at 
the gap almost immediately the are movesaway. This, in 
turn, minimises the risk recovery voltage 
transients, such as tend to occur, more especially when 
breaking the lighter arc currents, owing to the are being 
elongated and broken at a point in the wave away from 
the current zero. When the arc reaches the are grate F 
it is anchored there until the next current zero, the slots 
in the grate permitting escape of the gases while pre- 
venting the arc from bowing out from the end of the 
nozzle. The central auxiliary electrode G and the shunt 
resistance greatly reduces the arc energy and facilitates 
extinction of the are. In practice, the are will usually 
be extinguished completely, without restriking, at the 
first after it the are grate F. 


size of the between 


of excessive 


current zero reaches 


(Accepted September 2, 1941.) 
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MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 


539,358. Power Press. Clifford Whatmough, Limited 
of Manchester, and C. Whatmough, of Manchester 
(2 Figs.) March. 1, 1940.—In the double action powe; 
press shown, the frame 1 carries the lower halves of the 
main split bearings for the crankshaft 7, and a separate 
bridge piece 4 carries the upper halves. The crankshaft 7 
is also supported at two places between the main bearings 
by a removable bracket 8, the upper end of which 
forked to engage the bridge piece 4. The latter is pro 


) 














vided with an adjusting screw 10 acting on the base of 
the fork to adjust the position of the bracket. At the 
other end is a second fork 12 at right angles to the 
upper fork, its internal surface constituting a semi 
circular bearing surface to bear on concentric parts of 
the crankshaft and thereby stiffen the shaft against the 
thrust of the rams. By adjusting the screw 10 wear 
between the shaft and the bearing surfaces on the fork 
can be taken up quickly. (Accepted September 8, 1941 


MISCELLANEOUS. 


538,454. Travelling Hopper. A.C.E. Machinery, 
Limited, of London, and P. N. Evans, of London. (4 Figs.) 
March 21, 1940.—The hopper is intended for use with 
granular or powdered materials and is designed to enable 
automatic discharge to be effected at either limit of 
travel in a vertical direction. The hopper a is carried in 
a frame 6b provided with rollers c, which run on guides 
on a vertical framework upon which the hopper moves 
relatively to a fixed hopper ¢. The discharge outlet at 
the base of the hopper a is normally closed by a chute / 
having quadrant-shaped sides, the chute being normally 


a 





(538.454) 


held closed by counterbalance weights. The sides of 
the chute carry channels i, which, in the closed position, 
have an upward inclination. The upper ends of the 
channels are flared outwards to engage rollers 1 carried 
on the framework. The whole chute assembly rotates 
on a spindle at the base of the hopper a. As the hopper 
reaches the upper limit of its travel, the flared ends of 
the channels i engage with the rollers | and tilt the chute 
so that the hopper is discharged. For automatic charging, 
the hopper sides also carry rollers, which as the hopper 
nears its lowest position, engage channels on the 
sides of the pivoted base of a charging chute which is 
thereby opened into the mouth of the hopper. (Accepted 
August 5, 1941.) 
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